
I 
I 
1 
I 
1 
I 
1 
I 
1 
I 
I 
1 
I 
1 
1 
I 
I 
I 
I 

ROCK WELL INTERNATIONAL 
N O R T H  A M E R I C A N  S P A C E  O P E R A T I O N S  
R O C K Y  F L A T S  P L A N T  

emedial Investigation Report 
3 Pad, Mound, and 

t Trenches Areas 

Volume V I  

US.  DEPARTMENT OF ENERGY 

Rocky Flats Plant 
Golden, Colorado 

3 1 December 198 7 

\ D  

UNITED S T A T E S  D E P A R T M E N T  OF E N E R G Y  

A D M I N I S T R A T I O N  C O N T R A C T  DE -AC04-76DP03533  



5 
P 

I 
I 
c 
1 

I 

1 
c 
1 
I 

APPENDIX E 

HYDROGEOLOGIC DATA 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 



INDEX OF DATA 

Boring No.: 

Completed as well? Yes 

Data in File 

Log of Borehole 

x Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

- 

and Results 

Packer Test Data and Results 

x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT c ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX E 



WELL SUMMARY 

1 
c 
I 

Well Name: Lc/ +-7 / 

Elev. o f  Ground: 5 9 S A  - \ Elev. o f  Top of Casing: m e 3  
Coordinates: N 3 S W  33 .gg Ea3 a~0c;- 4 9  
Date o f  Construction: I 9 7 / Constructed By: 

Available Information 

Geologic Log: rj ’ Geophysical Log: d 3  

Construction Detai Is: 0 Permeability Test: t13 

Water Quality Data: 3( Water Level Data: I/ 

G, 257’ /6Jc g.2 A/-- 
Condition o f  Surface 

Internal Casing 

Materi a1 : 7 .e 
e 

Internal Diameter: 6 % 
Outside Diameter: 

Total Depth: 33,@< 

& %/ - 

1 
O.T\  - Stick-Up: 

/ 

Condition: RL 5- L7 , m P l & -  c / I !  2 /*-7q2 2 

Internal Diameter : 

Outside Diameter: 

Total Depth: 

Stick-Up: 

Locked: N O  

Condition: 

Surface Seal : ._ 



12/11/87 
Water Level  Data 

f o r  
Rockwell ( R o c k y  F l a t s )  

Date Depth to  Water E levat ion  
Measured from TOC TOC ( f t )  

** Well Number: 0171 

08/25/86 
08/27/86 
12/01/87 

13.04 
13.35 
15.13 

5950.83 
5950.83 
5950. a3 

Water Level 
E lev .  ( f t )  

5937.79 
5937.. 48 
5935.70 



INDEX OF DATA 

Boring No.: 2 -71  

Completed as well? Yes 

Data in File 

- Log of  Borehole 

- x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX E 



WELL SUMMARY 

Elev. o f  Ground: 3b ba Elev. o f  Top o f  Casing: 55.3d,77 
Coordinates: fv 3 5 5  2 g. 1 E a a s w . 3  3 
Date o f  Construction : Constructed By: 

Available Information 

Geologic Log: F13 Geophysical Log: q f i  
Construction Details: pJ3 Permeability Test: rJ3 

7 Water Level Data: L/ Water ual i ty Data: 
7 ) 6 : 0 3  $JGZ&- 

Condition o f  Surface 

Internal Casing 

Materi a1 : %7--- 

Internal Diameter: 6% 
/ q  Outside Diameter: L /-- 

I t  

Total Depth: I a3/ 
Stick-Up: ot $7 

- 

Protect i ve Cas i nq  

Ma ter i  a 1 : NO 
Internal Diameter : 

Outside Diameter: 

Total Depth: 

Stick-Up: 

Locked: 

Condition: 

Surface Seat : -$fo 

\ 



1 2 /  11/87 
Water Level Data 

f o r  
Rockwell (Rocky F l a t s )  

Date 
Measured 

Depth to  Water Elevation 
from TOC TOC (ft) 

** Well Number: 0271 

08/25/86 
08/27/86 
12/01/87 

10.10 
26.55 
8.92 

5936.79 
5936.79 
5936.79 

Water Leve l  
Elev. ( f t j  

5926 69 
5910.24 
5927.87 



INDEX OF DATA 

Boring No.: 1-74 

Completed as well? Yes 

Data in File 

- Log of Borehole 

- x Well Construction Summaries 

- Well Development Summaries 

- x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
2 Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX E 



WELL SUMMARY I 
I 

0 - 3 - G c  f 
Well Name: LJ - I -  7 U  

‘ A  

Elev. of Ground: S S b E , O  Elev, o f  Top o f  Casing: 

Coordinates : 3 b b q  3 .b  E t ’ 3 c b q . D  

Date o f  Construction: Constructed By : 

Available Information 

Geologic Log: &-5 ! - h c 4 - )  Geophys i ca 1 Log : 

Construction Details: No Permeability Test: 

Condi t ion o f  Surface 

Internal Casing 

!NL Lf. $a4 
,,,e-r, sm Material: 

Internal Diameter: 

Outside Diameter: 6 4” 
F 

Protective Casinq r/m Material : 5 e- 
Internal D i  ameter : it. 



I -? 

I 

i 

) WELL 1-74 

Time (minutes) 
,J Drawdown <feet) 

0 OPump at 2.53 gpm 
25 .76 
. 5  1.15 
1 1.93 

1.5 2.77 
2 3.55 
3 5.14 

I 6.88 
__----I. -- 4 

-3a--- -- 7*69 + >  w.3 u' 

$ bd " -6 7.59 
5.5 7.61Cease Pumping/ ej 3 8  w 3 - c  

' 8. ba '' -- 6.5 7.56 
-8 
10 
13 
17 
23 
39 
87 

7.54 
7.52 
7.49 
7.47 
7.44 
7.22 
6.64 



0 30 60 90 
Time (minutes) 



12; 11/87 
Water L e v e l  Data 

f o r  
Rockwell (Rocky F l a t s )  

Date Depth to  Water Elevation 
Measured from TOC TOC (ft) 

** Well Number: 0 1 7 4  

08/20/86 
08/ 25/06 

12/ 01/87 
oai 26/86 

Water Level 

Elev. ( f t )  

18.23 
18.60 
20.81 
13.64 

5968.00 
5960 - 00 
5960.00 
5968.00 

5949.77 
5949.40 
5947.15, 
5954.36 



INDEX OF DATA 

Boring No.: 3-74 

Completed as well? Yes 

Dats in  File 

Log of Borehole - 
x Well Construction Summaries 

- Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX E 

1 



El ev. 

WELL .SUMMARY 

Well Name: 

o f  Ground: se:Iq, I Elev. o f  Top o f  Casing: 

Coordinates: H 3 q 0 3 0 . 4  62393C1.3 

Date o f  Construction: Constructed By: 

Available Information 

Geologic Log: Geophysical Log: 

Construction Details: Permeabi 1 i ty Test: 

Water Level Data: I/ Water Quality Data: 
23.cb2’ ja:>,= 3/27/r 

Condition of Surface 

Internal Casing 

m / c  I 
Materi a1 : tCH, q0 
Internal Diameter: 5&” 
Outside Diameter: 64’ 

/ 
Total Depth: 67s. oq 
Sti Ck-Up : 1. 06 / 

I 

Condition: Gozd h1PW 

Protective Casing 

Material : WN L; *#?- 9- 

7 Q  Internal Diameter: I/ .k 
Outside Diameter: 

b 
* 

Total Depth: 2?3? 

Locked: L f O  7 W P  

/ 

St i c k-Up : I 
I 

Condition: a& fi/w RdSH 



12. 11/87 
Water Level Data 

f o r  
Rockwell (Rocky F l a t s )  

Date 
Measured 

Depth to  Water E levat ion  
from TOC TOC ( . f t )  

** Well Number: 0374 

08;2o/a6 
00/ 25/86 
12/01/87 

21.56 
21.61 
21.23 

5820.16 
5820.16 
5820.16 

Water Level 
E lev.  ( f t )  

5798 - 60 
5798.55 
5798.93 



INDEX OF DATA 

Boring No.: 7 - 74 

Completed as well? YPS 

Data in F i l e  

Log of Borehole 

x Well Construction Summaries 

Well  Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION R E P O R T  
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX E 

I 



WELL SUMMARY J l O K  
EAST -i-Ef4CCc)r25 A e E A  

Well Name: 

Elev. o f  Ground: 5aio E O  Elev. o f  Top o f  Casing: 

Coordinates : r43bcrz~ 9 E Z S o - i  ? 

Date o f  Construction: 1974 Constructed By: 

Avai 1 able Information , 
Geologic Log: 

Construction Detai I S :  

Geophys i ca 1 Log : 

Permeabi 1 i ty Test : 

Water Level Data: 1/ Water Qual i ty Data: 
y2- 477‘ 13: 17 3/a/€w 

Condition o f  Surface 

Internal Casing 

Material : s. Sz/- 4% @t/c I SLfR 4w 

Outside Diameter: 4%’ 
Internal D i  ame ter  : 

I 
Total Depth: 5-08 1s 
Sti c k-Up : QI Y% / 

Condition: c7da13 - .  13,.RFf 

Protective Casi np  

Material : Wrd GAv& mtdc 

Internal Diameter: 1 I*, 
r‘ 

Outside D i  ameter : /2 
Total Depth: **y;g? 
Stick-Up: 



12\11/87 
Water Level Data 

f o r  
Rockwell (Rocky F l a t s )  

Dace 
Measured 

Depth to  Water E l eva t i on  
from TOC TOC ( ft)  

** Well Number: 0774 

08/’20/86 
08/22/86 
12/01/87 

40.23 
40.15 
40.17 

5946.98 
5946.98 
5946 - 98 

Water Level 
Elev. ( f t )  

5906.75 
5906.83 
5906.81 



I 
I 
I 
I 
I 
1 
1 
I 
1 
I 
1 
I 
1 
I 
I 

INDEX OF DATA 

Boring No.: - 
Completed as well? Y e s  

Data in File 

Log of Borehole 

X Well Construction Summaries 

- Well Development Summaries 

- x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
X Water Level Data - 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT I ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31,1987 APPENDIX D 



WELL SUMMARY J l O K  
M o w m  Ffesq 

Well Name: Ld aA -7sr 

Elev. o f  Ground: 5 7 S b t 8  Elev. of Top o f  Casing: 

Coordinates : r\l 3 C r S q Z . c ;  E 2 4 0 0 2 . y  

Date o f  Construction : Constructed By: 

Available Information 

Geologic Log: ,b/ 3 Geophysical Log: Y& 
Construction Detai 1 s : /lo Permeabi 1 i ty Test: K k  
Water Level Data: J Water Qual i ty Data: 

JSO' 1 3 . 3 ~  3 / a 7 ~  
Condition o f  Surface 

Internal Casing 
n 

Materi a1 : 5fHI Vd BVC 

n' 
/. I/ 

Internal Diameter: 

Outside Diameter: 

Total Depth: 4 / * Q 5 / & L a n b  l?v 

0. C? / Stick-Up: 

Condition: 

Protective Casing 

Material : 7hClCK GA u4e 

Internal Diameter: / /  *? f0-L CX5hu$ j l  
// 

Outside Diameter: ,/J " G" %& L63 PVC 

Total Depth: a , J ' ?  rwzQ4 
G V  0.08 

Stick-Up: /, 36 

I 
Surface Seal : CU&CR, f&J CIntrD 



1 

J 

* 
* 
. .. 
.b 

WELL 22-74 

Time (minutes) 
Drawdown (feet) 

0 
.25 
.75 
1.5 
3 
5 
7 

10 
1s 
20 
25 
30 

- 32.5 
d 2dYISb 32 

33.67 
- -37 

42 
50 
58 
68 
74 

1498 

OPump at 0.71 gpm 
049 

. 2  
a 44 
78 

1.3 
1.88 
2.74 
4.21 
5.65  
7*15 
8.59 
9.48Cease Pumping 
9.23 
9.2 

9.18 
9.13 
9.06 
8.98 
8.89 
8.84 
2.1 



I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
i 
I 
I 
I 
I 
1 
1 
I 
I 

WELL 22-74 
0 

-2 

A 
4J 
Q) 
9) 
Y- -4 

C 
3 
0 
U 
3 -6 
0 

v 

L 
n 

-8 

-1 0 
0 20 40 60 80 

Time (minutes) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 

12/11/87 
Water Level  Data 

f o r  
Rockwell (Rocky F l a t s )  

Date 
Measured 

Depth to  Water Elevation 
from TOC TOC (ft) 

** Well Number: 2274 

12/’01/87 22.50 5957 49 

Water Level 
Elev. ( f t )  

5934.99 



1 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

INDEX OF DATA 

Boring No.: 

Completed as well? v e s  

Data in File 

1 0 - 8 1 

Log of Borehole - 
x Well Construction Summaries 

- Well Development Summaries 

- x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
- x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 

ROCKY PLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER SI, 1987 APPENDIX E 



WELL SUMMARY J lOK 

Elev. o f  Ground: Elev. o f  Top of  Casing: 

Coordinates : 

Date of Construction: Constructed By: 

?&;gFbL J Rzc Of6 

Geophysical Log: d Available Information 

Geologic Log: r. 3 

Constructf on Detai 1 s : 0 Permeabi 1 i ty  Test: % 
Water Level Data: 1/ Water Quality Data: 

!%&F’ c /3 lY  3 / d r 5 -  
Condition o f  Surface 

Internal Casing 

Material : $gr-c. 4d fl/r 

Internal Diameter: 4 

Outsi de Di ameter: 6 5p 

Total Depth: . ? I t  81 

Stick-Up: 2\ 
Condition: (: Y5Q 

/ 

Protecti ve Cas i  np 

Materi a1 : 

Internal Diameter: 

Outside Di ameter: 

Total Depth: 

Stick-Up: 

Locked: /c(O PVC SLIP a c4Q 

Condi ti on : 

Surface Seal : F . 7 4  



WELL 10-81 

0 50 100 1 50 

Time (minutes) 



I 
I 
i 
I 
1 
a 
e 
1 
I 
I 
I 
I 
I 
1 
I 
t 
I 
I 
CI 

TIME-DRAbJDOwlk D R T R :   ELL IrZI-al 

TIME DRQWDOWN 
(rnin) ( f e e t )  

8 
.E5 
.5 
1 

1.5 
r: 
3 
4 
5 
7 
18 
15 
216 
22 
38 

38.5 
31 
32 
33 
35 
37 
4121 
45 
516 
55 
68 
7a 
88 

147 

.- 

38 . LLJ 

.88 

1.18 
. 7€  

1.4'3 

2.63 
3.26 
3.78 

4. lz l l  
4.53 
5.17 
5.97 

6.56 
7.85 
7.37 

€ =  38 
6. 63 
6.27 
5.78 
5.24 

4.46 
3.94 

3.38 
e. 53 

2.18 
1.33 
1.76 
1.52 
1.35 

D 01 

2- 28 

Pumping e n d s  



I 
I 
1 
I 
1 
1 
I 
I 

3/21I ,L ' ,T-  

321,;#p: 

I 
I 
I 
I 
1 
1 

- 
13:1? C/LJbO,i ih& la.Otl, R& LLI/ Y , L l b l t ) - ~ r \ l  

1 
! L l * s 3  " J8 3 3 '  Js( P-T&k J 

1 
I 

WELL or OATE /ora/ 
WATER LEVEL DATA 

WELL LOCATION MEASURING POINT 



I 
I 
1 
I 
I 
1 
I 
I 
II 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 

EXPLANATION OF SYMBOLS AND TERMS 
ON BORING LOGS 

SAMPLE TYPE 

Split Spoon 

NC Core IIT] 
Continuous Drive @ Fl Bulk 

GRAPHIC LOG 

Clay or Shale 

Clayey Sand or Sandy Clay 

Gravel 

Sand or Sandstone 

Sand and Gravel 

Silt or Siltstone 

WATER CONTENT 
I. WATER LEVEL  FOUND DURING DRILLING 

v STATIC WATER LEVEL OM 10/13/86 

PENETRATION RES I STANCE  

STANDARD PENETRATION TEST RESULTS 
BLOWS  PER INCH. 



EXPLANATION OF SYMBOLS ON 

WELL CONSTRUCTION SUMMAR IES  

PROTECT IV E CAS I NG 

WELL CAS ING  

WELL COMPLETION MATERIALS 

CENTRAL IZER  

GEOLOGIC  UNITS 

ALLUVIUM / 8EDROCK CONTACT 

WELL CASING 

BLANK 

SCREEN 

WELL COMPLETION MATERIALS 

- m  CEMENT GROUT 

gg BENTONITE PELLETS  

SAND  PACK 

0 CUTTINGS 

GEOLOGIC MATERIALS 

EXPLANATION PRESENTED IN  LOG OF BORING 
EXPLANATION.  



INDEX OF DATA 

Boring No.: 33-86 

Completed as well? Yes 

Data in File 

X Log  of Borehole 

x Well Construction Summaries 

- x Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, C O L O W O  APPENDIX E DECEMBER 31, 1987 DRAFT 

I 



ILOG OF BORING NO. 33-86 PI Oj6Ct: Rocky Flats Plant 

0.10 Dr1116d 9/10/86 COOfdlnat68 Ii 36960.9 E 21896.5 

Material Dercrlptlon 

ROCKY FLATS ALLWIUM 

0-4.8'-Sample. 
Recovered 3.1/4.8'= 65%. 
GRAVEL: light olive gray 
(5Y 5/2)to olive gray (5Y 
3/2); clayey silt and sand 
matrix: quartzite pebbles; 
poorly sorted: subangular: 
crumbles: dry. 

4.8-6.8@-Sample. 
Recovered 2.0/2.0'=100%. 
GRAVEL: light olive gray 
(5Y 5/2): clayey sand 
matrix: quartzite cobble8 
and gravel clasts: angular 
to subangular; moderate 
sorting; loose: dry. 

ARAPAHOE FORMATION 

6.8-11.81-Sample. 
Recovered 5.0/5.0'-100%. 
6.8-7.0': GRAVEL: 
light olive gray (5Y 5/2): 
clayey sand matrix; 
quartzite cobbles and 
gravel clasts: angular to 
subangular; moderate 
sorting; loose; dry. 

7.0-11.8': CLAYSTONE: 
grayish yellow green 
(5GY 7/2) to grayish 
olive green (5GY 3/2) with 
olive gray (5Y 3/2) to 
greenish gray (5GY 6/1) 
and dark yellowish orange 
(1OYR 616) stains: well 
sorted: consolidated; 
fractured: firm: damp. 

Boring Method bollow Sten Auger around Surface Elovation 5 9 4 9 .  

ternarks Logged by: T. h q h y  

- 
en t atloi 

be  rid an c t 
[Bbwd Inch 

20 40 
7-n-r 

llrr 



?I oject: Rocky Fiats Plant ]LOG OF BORING NO. 3386 

Date DrIIIed 9/10/86 Coordinate8 h' 36960.9 E 21896.5 

Waterlal Deawbtlon 

Boring Method H O ~ ~ O W  stan hger around Surface Elovation 5949. 28 I 

11.8-16.8'-Sample. 
Recovered 5.0/5.0'=1002. 
RQD 5.0/5.0'=1001. 
CLAYSTONE: grayish yellow 
green (5GY 7/2) to grayish 
olive green (5GY 3/2) with 
olive gray (5Y 3/2) to 
greenish gray (5GY 6/1) 
and dark yellowish orange 
(1OYR 6/6) stains; well 
sorted; consolidated: 
fractured: firm; damp.- 

TOTAL DEPTH: 16.8' 



I 
II 
1 
I 
I 
a 

18 

20 

WELL 33-86 

WELL CONSTRUCTION SUMMARY 
LOCATION Of COORDS: ELEVATION: GROUND LEVEL 5949-28'  

N 36960.8 E 21896.5 TOP OF CASING 5950. 70 ' 

1 l TOTAL DEPTH : 9-34' %le: 16.80' 

i BOREHOLE DIAMETER 7p' 

DRILLING SUMMARY: 

* .  Broth- Co. 
i 
' DRILLER kvles 

15865 W. 5th Avenue 
Golden, CO (Dave Jarvie) 

RIG &bile B-57 
BlT(S) T5 

DRILLING FLUID None 

SURFACE CASING 5" x 4 '  steel w/ locking 

WELL DESIGN: 

BASIS: GEOLOGIC LOG - GEOPHYSICALLOG - 
aSING SfRING(S): C=CASING SzSCREEN 

2.99'- 7.34' SI 
- 

7 0.00' 2.99'A - - - I - - -- - -- 

'I I 
SCREEN: SI 7 - D d b  5 'W 316 e 

st- 

0.010 wire wraD s c r w  I' 

0.25' welded bottcm a. 
CENTRALIZERS 304 stainless steel 

~ 

R L J R  MATFJIAL 32-42 silica sand 

CEMENT I 
2.50' - 7.50' 

0.00' - 2.00' 

2.00' - 2.50' 
7.50' - 16.40' 

OTHER 3/8" ljentonite kllets 

HY DRO-SEARCH RENOIDEWER 

CONSTRUCTION n w  LOG: 
I START I FINISH 

~ --- 
GEOPHYS LOGGING: L - - 
CASING: 

- - 

2" stainless 9/101310.9/10 --- 
FILTER PLACEM 9/10 1302 9/10 

9/10 1331 9/10 
COELCPMENT: 9/12 1530 9/12 

9/10 1305 9/10 

CE M €PITI NG: 

OTHER: 

9/10 1250 9/10 1 Bentonite 

1317 - 

1305 
1335 
1530 
- - 

I3 IO 
1255 
P 

- 

WELL DEVELOPMENT 

see well DweloDoEnt SUrmarJ Sheet. 

COMMENTS: 

tered &rim drilling. 

CONSULTING HYDROLOGISTS-GEOLOGIST 



Io 
I 
I DATE 

9-12-86 

WELL DEVELOPMENT SUMMARY 

TIME METHOD 

1530 - 

VOLUME 

- 

APPEARANCE 

+ 

WELL 33-86 

COMMENTS 

Hydro-Search, Inc. ~ e n o  



12 11/87 
Water Leve l  Data  

f o r  
Rockwell (Rocky F l a t s )  

Date  
Measured 

Depth t o  Water E 1 eva t i on 
from TOC TOC ( f t )  

** Well Number: 3386 

04/12/86 
iC, 13/86 
11 ./26/86 
01,'01/87 
02 i 25/87 
03/24/87 
05/08/87 
06/03/87 
07/08/87 
CB,.'04/87 
09,. 03/87 
09/24/87 
09/24/87 
1C/21/87 
11/09/87 
12/01/87 

-1.00 
-1.00 
-1.00 
-1.00 
-1 -00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 

5950.70 
5950.70 
5950.70 
5950.70 
5950.70 
5950.70 
5950.70 
5950.70 
5950.70 
5950.70 
5950.70 
5950.70 
5950.70 
5950.70 
5950.70 
5950.70 

Water Level 
E lev .  ( ft)  
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RDcky Flats Plant LOG OF BORING NO. 34-86 
Project: 

08ta 0rill.d 8/20/86, 8/26/86, 8/28/86 COOrdhrt08 N 37171.4 E 23088.4 
Boring Method ~ 0 1 l a w  Stan Augerlx a r e  around Surface Elovrtion 5919.44 '  

Mat erlal 008 crlpt Ion 

VALLEY FILL 

- _ _ _  ----I grayish olive (lOY 4/2) 
to light olive gray 
(5Y 5/2) silty clay: 

---- 4.0-7.0'-Sample. Recovered 

(5Y 4/1) : trace silt and 

12.0-17.O'-Sample. 
Recovered 2.7/5.0'=544. 

12.0-16.1'. GRAVEL: light 
olive gray (5Y 5/2) with 
abundant pink granite and 
quartzite; poorly sorted; 
angular to subangular: some 
sand; trace clay: vet. 

ARAPAHOE FORMATION 

lematkr logged by: T. Mqhy & L. Piwnka 

CBhd inc t 
20 40 rn 



Rocky Flats Plant LOG OF BORING NO. 34-86 Pro joct: 

Date Dri110d 8120186, 8/26/86, 8/28/86 CoordlnatO8 N 37171.4 E 23088.4 
Boring Method ~ 0 1 1 0 ~  Sten hgr/ tX Core Ground 8urface Elovation 5910.44'  

Ma terlal Doscrlptlon Depth 

17.0-22.8'-Sample. 
Recovered 4.8/4.8'=1008. 
CLAYSTONE: light olive 
gray ( 5 ~  5/2) clay with 
some silt; dark yellowish 
orange (1oYR 6/6) mottles; 
well aorted; firm; damp. 

22.8-27.8'-S-p10. 
Recovered 5.0/5.0'=100%. 
CLAYSTONE: light Olive 
gray (5Y 5/2); some silt; 
some dark yellowish orange 
(1OYR 6/61 mottles; well 
sorted; firm; damp. 

27.8-32.8'-Samplo. 
Recovered 5.0/5.0'=1008. 
CLAYSTONE: light olive 
gray (5Y 5/2) and medium 
gray (N 5 ) ;  limonite stains 
dark yellowish orange 
( 1 O Y R  6/6) abundant; black 
wood fragments common; 
trace silt and sand: iron 
stain along fractures; vel1 
aortod; firm; damp. 

32.8-37.8'-Sample. 
Recovered 5.0/5.0'=1008. 
CLAYSTONE: olive gray 
(5Y 3/2) w i t h  minor dark 
yellowish orange ( 1 O Y R  6/6) 
limonite mtains; black wood 
fragments common; trace 
ailt and sand; well sorted; 
firm; damp. 

38.0-43.8'-S-ple. 
Recovered 5.8/5.8'=1008. 
CLAYSTONE: dark gray 
(N 3 ) ;  silty with trace of 
FeO stringers; some 
charcoal wood fragments; 
well sorted; consolidated; 
damp. 

Remark8 Tad bv: T. Hmhv & L. Pivonka 

[Bkwsl Inc ti 
20 40 



Pro bet: Rocky Flats Plant ILOG OF BORING NO. 34-86 

Date Drilled 8/20/86, 8/26/86, 8/28/86 Coordinate8 M 37171.4 E 23088.4 
Borfng Method %llaJ stan hger/NC Core Otound 8urfaco Elevation 501(1.44' 

# Material De8criotion 

43.8-45.OV-Sample. 
Recovered 1.2/1.2~-1001. 

45.0-48.0'-Sample. 
Recovered 3.0/3.0'=1008. 
SANDSTONE: medium gray 
(N 5) laminated sandstone 
0.5" thick with dark gray 
(N 3) claystone interbeds 
0.1" thick; some of the 
thicker laminae contain 
coal material; very light 
gray (N 8)  sandy clasts 
within the lower 1.5'; 
well oorted; consolidated; 

48.0-52.3'-Sampl.. 
Recovered 0.2/4.3*=51. 
SANDSTONE: medium light 
gray (N 6); silty; 
laminated; well sorted; 
consolidated; damp. 

3-53.4'-Sampl.. 
overed 1.1/1.1'=1001. 
DSTONE: medium light 

consolidatod; damp. 

53.4-54.4'-Sampl.. 
Recovered 1.0/1.0'=1008. 
SANDSTONE: medium gray 
(N 5); laminated; well 
cemented w i t h  calcium 
carbonate; consolidated; 

lemarkr Logged by: T. &mhy & L. Pivonka 

- 
en t atio k e skt anc 

mbwd incl 
20 4c m 



ILOG OF BORING NO. 34-86 
Project: Rocky Flats Plant 

M8t erid De8criot Ion Depth 

54.4-55.6'-Samplo. 
Recovered 1.2/1.29=100%. 
SANDSTONE: medium gray 
(N 5); laminated; well 
cemented with calcium 
carbonato; consolidated; 
damp. 

55.6-59.3'-Sample. 
Recovered 3.7/3.7'=100%. 
CLAYSTONE: dark gray 
(N 3 ) ;  variable quantities 
of silt and sand: abundant 
clay: consolidated: well 
sorted; firm: moist. 

59.3-62.5'-Sample. 
Recovered 3.2/3.21-1008. 
CLAYSTONE: dark gray 
(N 3 ) :  silty; light gray 
(N 7) mottling: firm; 
consolidated; well sorted; 
moist. 

62.5-64.5'-Sample. 
Recovered 2.0/2.0'=1008. 
SANDSTONE: light gray 
( N  7) clay laminated 
sandstone: gradational 
contact; well sorted: 
consolidated: moist. 

64.5-69.3'-Sample. 
Recovered 4.8/4.8'=100%. 
SANDSTONE: light gray 
(N 7) and medium light 
gray (N 6) silty sandstone 
with trace of wood 
fossils; sand content 
increases w i t h  depth; 
consolidated; well sorted: 
firm; dry. 

69.3-71.0*-Sample. 
Recovered 1.7/1.7'=1008. 
CLAYSTONE: medium gray 
(N 5) silty and fine- 
grained sandy claystone: 
well sortod; firm; damp. 

?emark8 Lo@ by: T. firphv & L. Pivonka 
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Pro joct: Rocky Flats Plant LOG OF BORING NO. 34-86 

Oat. Drlllod 8120186, 8/26/86, 8/28/86 Coordln8t.8 N 37171.4 E 23088.4 

Mat erlal Deacript ion Depth 
(feet) 

71.0-74.3 '-Sample. 
Recovered 3.3/3.31=100%. 
CLAYSTONE: dark gray 
(N 3) ; blocky texture; 
well sorted; firm; damp. 

74.3-75.3'-Sample. 
Recovered 0.6/1.0'=60%. 
CLAYSTONE: dark gray 
(N 3): grayish orange 
(1oYR 7/4) mottles; well 
sorted; con8olidated; damF 

75.3-78.5*-Sample. 
Recovered 3.2/3.2'=100%. 
SANDSTONE: medium gray 
(N 5) silty sandstone; well 
sorted; consolidated; damp, 

78.5-83.5'-Sample. 
Recovered 5.0/5.0'=100%. 
CLAYSTONE: medium dark 
gray (N 4); blocky texture; 
well sorted; consolidated: 
damp. 

83.5-86.0'-Sample. 
Recoverd 2.5/2.5'=100%. 
CLAYSTONE: medium dark 
gray (N 4); blocky texture; 
trace of pale yellowish 
orange ( 1 O Y R  8/6) nodulas; 
well sorted; consolidated; 
damp. 

86.0-86.6'-Sample. 
Recovered 0.6/0.6'=100%. 
CLAYSTONE: medium dark 
gray (N 4); blocky texture: 
trace of pale yellowish 
orange (1OYR 8/6) nodules; 
well sorted: consolidated; 
damp. 

86.6-89.O1-Sample. 
Recovered 2.4/2.4'=1001. 
CLAYSTONE: greeniah gray 
(5GY 6/1) milty 8andstona 
with clay laminae; well 
8orted; conmolidatml; damp. 

3emarka Logged by: T. k q h y  & L. Piwnka 

sen trrtlo 
Re a% t II  nc 
t b d  incl 

20 4c 
1111 



Rocky Flats Plant 1LOG OF BORING NO. Project: 

Data Drlllad 
Boring Method r’ 

bemar k8 Logged by: 

Mat or id Beo cr lo t ion 

96.0-100.0t-Sample. 
Recovered 4.0/4.0’=1001.  
CLAYSTONE: medium dark . 
gray (N 4): gradational 
contact: some very fine- 
grained sand: well sorted 
consolidated: damp. 

TOTAL DEPTH: 100.Ot 

- 
an t atla 

Inc 
20 4c 

b 8?8\ 8 nC 

rrTr 
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WELL 34-86 

WELL CONSTRUCTION SUMMARY 
59 10.44'  

N 37171.4 E 2 3 0 8 8 . 4  TOPOF CASING 5 9 1 2 0 7 8 '  
LOCATION or COORDS: E L E V A W :  GROUND LEVEL 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 56.25' 
BOREHOLE DIAMETER 9-00 ' - 37-80 . 
37.80' - 100.00': 4 3/4" 

Hole: 100.00' 
I .  7511 * 

DRILLER Bovles Brothers Drillinp. Co. 
15865 W. 5th Avenue, Golden 
(Dav-ip~. Jim Horn) 

RIG Pbbilp. B-57 

BIT(S) 
37.80' - 100.00': wlll nose rock bit 
DRILLING FLUID 

0.00' - 37.80': Blade b i t  

WELL DESIGN: 

BASIS: GEOLOGIC LOG A GEOPHYSICAL LOG - 
USING STRING(S): C-CASING S=SCREEN 
0 .O ' 37.80' g- - 
0.00'- 44.24' C2 - 

44.24'-56.25'%. - - -- 
-- - -- - -- 

- - - -- - -- - -- - -- 
.- -- - -- 
.-, -- - -- - -- - -- 

- - 
- - 
- - 
- - 

CASING: C I  5" 1-D. steel 
~2 - 2'' I.D.. Sch. 5 t m  316 stain- 

less steel. threaded and flu& 
10mted. 

SCREEN: SI 2" 1.D.. 5 twe 316 st& 
- less steel. threaded and flush 

jointed. 0.010" wire wraDscrea 
0.25' welded bottan cap. 

CENTRALIZERS "vpe stainless steel 

. .  

22.47' - 23.70' 
49.01' - 50.26' 

43.00' - 56.50' 
~ L J R  MATERIAL 32-42 silica siad 

OTHER 3/8" bentonite Dellets 
42.00' - 43.00' 

CONSTRUCTION nME LOG: 
I s r A R T  

8/20 1251 

-- 

-- 
CASING: 

CEMErmNG: 

3Wer aanent ,9/3 1150 
Entonite 9/3 0823 

9/31145 
acker test 8/29 1056 

FINISH 

8/20 1545 
9/2 1202 -- 
-- 
-- - I -  

9/3 1145 
9/2 1716 
9/12 1015 

8/21 1456 

-- 
-- 
9/3 1210 
9/3 0845 
9/3 1150 
8/29 1725 

-- 
-- 

WELL DEVELOPMENT 

See Well Darelomnt Sunnary sheet 

COMMENTS: 

Water enccuntered at 48.0' during drilling 

TOD of stainless steel cash:  2 - 3 4 '  

T.D. to 90.0' 

CONSULTING HYDROLOGISTS-GEOLOGIST 



WELL DEVELOPMENT SUMMARY 

1635 - 
1430 

WELL 34-86 

. .  

Bailed 

DATE 

9 - 9 4  

9-10-86 

9-1 1-86 

9-12-86 

TIME METHOD LII 
1015 I Bailed 

I 

VOLUME 

4.5 gals. 

5.2 gals. 

6.5 gals. 

19 gals. 

29 gals. 

APPEARANCE 

-7 clayey 
well bottom 
Initial1 clear, 
then lidt brown 
on bottom 
Initially clear, 
then moderately 
turbid 
Clear, very 
little turbidity 

~~ 

Clear 

2lear 

COMMENTS 
1 Well Bore V o l u ~  = 5.9 gals. 
10 Well Bore Volurres = 59 gals. 

4.5/59 gals. plrged to date 

Airlifted for 0.75 hours 
Bailed SO[IE silts and fine sitnds 

1 1/59 gals. plrged to date 
Bailed 2.5 hours, clear 
30/59 gals. purged to date 

Reacfy to sanple 
59/59 gals. plrged to date 

H ydro-Search, Inc ~ e n o  
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AQUIFER TEST DATA WELL 34-86 

Type of Aquifer Test: Bai l  down - Recovery Project No.: 106PO6222 
How Q Heasured: 4.5 gallon bucket Location: Rocky F la t s  Plant 
How W.L.'s Heasuredi Olympic Well Sounder Personnel: W. Hwst, D. Pavlick 
Heasuring Point fw W.L. '5: 

Elevation of Heasuring Point: 5914.7 
Top of Casing 

Depth of pumplairline: H/A 
Start  bailing: 9/29/86 Tire: 0918:OO 
Stop bailing: 9/29/86 Tire: 0940:OO 
Duration of Aquifer Test: 162 minutes 

0 20.80 Begin bai l ing 
3.3 Bailed 2 gallons 
7.3 Bailed 2 gallons 
12. I Bailed 2 gallons 
18.6 Bailed 2 gallons 
22.0 0 Bailed 1 gallon, 
23.5 1.5 stopped bai l ing 
24.1 2.1 
24.6 2.6 
25.0 3.0 
25.5 3.5 
26.0 4.0 
26.5 4.5 
27.2 5.2 
27.5 5.5 
28.0 6.0 
29.0 7.0 
30.0 8.0 
31.0 9.0 
32.0 10.0 
33.0 11.0 
34.0 12.0 
35.0 13.0 
36.0 14.0 
37.0 15.0 
38.0 16.0 
40.5 18.5 
42.0 20.0 
44.0 22.0 
46.3 24.3 
48.0 26.0 
50.0 28.0 
52.0 30.0 
54.0 32.0 

54.39 33.59 
53.91 33.11 
52.64 31.84 
53.11 32.31 
52.77 31.97 
52.44 31.64 
52.06 31.26 
51.59 30.79 
J1.37 30.57 
50.91 30.17 
50.35 29.55 
49.73 28.93 
49.11 28.31 
48.58 27.78 
48.20 27.40 
47.77 26.97 
47.40 26.60 
17.06 26.26 
46.75 25.95 
46.41 25.61 
45.69 24.89 
45.29 24.49 
44.68 23.00 
44.02 23.22 
43.37 22.57 
42.64 21.84 
42.03 21.23 
41.30 20.50 
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56.0 
58.0 
bo. 0 
b2.0 
67.0 
12.2 
77.0 
82.0 
81.0 
92.0 
97.0 
102.0 
107.0 
112.0 
122.0 
132.0 
142.0 
152.0 
162.3 

34.0 
36.0 
38.0 
40.0 
45.0 
50.2 
55.0 
60.0 
65.0 
10.0 
15.0 
80.0 
85.0 
90.0 
100.0 
110.0 
120.0 
130.0 
140.0 

40.62 19.82 
40.05 19.25 
39.42 10.62 
38.77 17,97 
37.33 16.53 
36.21 15.41 

33.68 12.88 
32.62 11.82 
31.60 10.80 
30.68 9.88 
29.07 9.01 
29.12 8.32 
28.42 7.62 
27.15 6.35 

45.36 4.56 

24.02 3.22 

34.85 14.05 

26.18 5.30 

24.64 3.84 
902 recovered at 
24.15' 
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AQUIFER TEST DATA 
WELL 34-86 
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TiIS PROQM CKWLAES EM TRA"1SSIYlTIES F R M  SLUG-TEST M T l  BASED ON fyI M l ~ I ~  VPUWIEs: 
(1) STHOD OF COOPER, BREDEHOEFT AND PAPADOPULDS, 1961 (MiICLE IN ML.3,D.I OF YRA ENTITLED 

'RLSWIISE OF 1 FINITE DIMER YLL TO MI INSTATTMLWS CMME OF MTER"I 
(2) R T H O D  OF BOWER AND RICE, 1976 (ARTICLE IN VOL. I!, 110.3 OF @A ENllTLED 

'fi SLUG TEST FOR DETERRINING HYDRAULIC CONDUCTIVITY OF UI(CONFI11ED AQUIFERS 
MITH CONPLUELY OR PARTIALLY DENETRATING HELLS') 

m&EiT NO. : 6-01 18-17 CLIENT: Roctncll International 

: T i  , X R T I O N :  Rorkv F l a t s  Plant DATE GF SLUG TEST: 10-14-17 

FiW INVESTIGATOR: Kevin IltNeill 

ELL  NO.: 34-06 

Ilryiz CASIE DIANETER = 2.00 INCHES LEWGTH OF SCREEN OR INTME PORTION = 13.50 FEET 
illyR SCREEN OR OPEN-HOLE DIMETER = 
DIARTER OF MILLED HOLE = 4.75 INCHES THICKNESS OF SATURATED AOUIFER ZONE = 13.60 FEET 

2.00 INCHES DEPTH FROll STATIC LEVEL TO BOTTOfl OF SCREEN = 3.48 FEET 

B T I M T E D  POROSITY OF GRAVEL PACK = .25 FALLING-HERD INDEX = 0 t'l' IF FALLIN6,'O' IF RISINE) 
WMER OF HEAD-TIM MTA POINTS = 56 

TillE 
isec i 

1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 

? e  00 
13. 03 
15.00 
23.03 
50. fO 
eo. 30 
110.00 
140.03 
170.00 
?OO.oo 
230.00 
260.00 
230.00 
320.00 
380.00 
(40.00 
500.00 
560.00 
620.00 
140.00 
860.00 
980.00 
1100.00 
1220.00 
1410.00 
1820.00 

a. 00 

HEAD 
(FEET) 

1,250 
1.240 
1.210 
1.240 
1 240 
1 * 210 
1.233 
1.230 
1.2;o 
1 ? I C  
I. 220 
1.210 
!.!?0 
1.170 
1,150 
1 a 13 
1.110 
1.100 
1.090 
1.070 
1.060 
1.050 
1.020 
1,000 
.wBO 
.960 
,940 
,900 
,860 
* 830 
I 8 0 0  
* 110 
,420 
,650 



21w.00 .boo 
2540.00 ,550 

HO MAS COHPUTED FROH INTERCEPT OF PLOT OF L06(H) VS. TIHE 

SUCCESSIVE COHPUTED 
VCKUES FOR HO 

(FEET) 

1.1992 
1.2046 

METHOD OF COOPER, BREDMOEFT AND PMPRDOPULDS 

CWIPUTED RESULTS: 

WHPUTED VALUE OF HO = 1.26 FEET 

NOTE: TRANSHISSIVITY UNITS ARE IN  FTfWsec AND PERHEABILITY WITS ARE IN FT/sec 

MAXIHUH RATIO OF ROOT HEAN DIFFERENCE STCihiiTIViTY E i i N  HERN HIMI HUH 
TRANSHI S- PERHEA- TRANS. TRANS. '1' fiAN6E TO SdUARE OF IN RHS 

SIVITY BIiITY TEAR iIHE 
DEVIATIONS 

1.30M-01 1.219E-Ob 1.15OE-07 8.062E-07 2.973E-06 i .7no96 165.06 . 00 

I .  OOOE-02 4,525E-Ob 4.269E-IG 2,992E-Cb 1.40lE-05 2.149227 265.58 - 100.53 

1,000E-31 1.139E-05 I .  074E-06 4.444E-06 4.553E-05 3,607872 411.85 -206.27 

1 000E-04 1.97OE-05 1. WE-06 5.893E-Ob 8.584i-05 4.058690 514. IS -72.29 

1.000E-OS 2. N E - 1 3 5  2.646E-Qa i. 51 1E-Ob 1 a 284E-tN 4.3!791i 574.91 -30. i 9  

1.000E-37 1.421E-G5 4,lijE-06 I I GlOE-05 2. firZE-54 4.453535 600. ii -9. iB 

1.030E-08 5.214E-05 4.919E-06 1,148E-05 2.589E-34 4.744845 ir07.35 4.56 

1.000E-09 6.t03E-05 5.660E-06 1.204E-05 3.016E-61 1. a12938 612.13 -1.79 

1.000E-10 6.77%-05 6.394E-Ob 1.421E-05 3,427E-04 1.017090 615.68 -3.55 

fffff.(+f++tf)iffiftf+ftf~ffftffffff?+ft€+ff€+f+ff4ff+fffft4ffftf+f#+~ffftf#f?+tf?f+f~tt+f€ittffff+f+fff+tf?+fff+f+ft?+f+++fff 

I KMOD OF BOWER AND RlCE 

CDRPUTED RESULTS USING DIMETER OF DRILLED HOLE: I 
PERHEABILITY = 3.50E-07 FTisec 1.07E-05 CntSK 

TRANSHISSIVITY = 3.71E-06 FTffZlser 
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CONFUTED RESULTS USING DIAHETER OF CASING AND SCREEN: 

PERNEABILITY = 4.18E-07 FT/stc = 1.27E-05 Clllrer 

TRWSHISSIVITY = 4.43E-Ob F T W l s e c  

WELL NO.: 34-86 

INPUT DATA ARE: 

Illlw CASING DIAHETER = 2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 13.50 FEET 
I N E R  SCREEN OR OPEN-HOLE OIMETER = 
D I M E R  OF DRILLED HOLE = 4.75 INCHES THICKNESS OF SATURATEO ARUIFER ZONE = 10.60 FEET 
E S T i M T E D  POROSITY OF GRAVEL PACK = .Z5 FALLING-HEAD INDEX = 0 (*l* IF FAL?ill6,'3' IF RISING) 

2.00 INCHES DEPTH F R M  STATIC L E V E L  TO BOTTOH W SCREEN = 35.48 F E E T  

NUKEER OF HEAD-TIHE DATA POINTS = 76 

TIHE 
isec 1 

1.00 
2.00 
3.00 
4.30 
5.00 
0.00 
7.00 
9.00 
9.00 

1O.Cir 
15.00 
20.00 
50.00 
80. Qo 
110.00 
140.00 
170.00 
200.00 
230.00 
260.00 
290.00 
320.00 
380.00 
440.00 
500.00 
560.00 
620.00 
740.00 
860.00 
980.00 

HEAD 
(FEET)  

1.250 
1.240 
I .  240 
1.240 
1 a 240 
1.240 
1.230 

.2:G 
* 233 
,230 
,220 
.?lo 
,190 
1.170 
1.150 
1.130 
1.110 
1.100 
1.090 
1.070 
1.060 
1.050 
1.020 
1.000 
980 

,960 
,940 
900 

,860 
0 830 



bLPHP 

1.000E-01 

1.00GE-02 

1.000E-f: 

1. WOE-Y 

t . O03i-i? 

l.iiOi1E-.t 

I .  600E-3' 

I .  CiOOE-:? 

1.003E-3? 

1.000E-!3 

1100.00 .800 
1220.00 ,170 
1470.00 ,720 
1820.00 ,650 
2180.00 .bOO 
2540.00 0 550 

HO WAS CONPUTED FRON KNOWN VOLUNE OF SLUG 

VOLUHE OF SLUG ENTERED = ,03270 CUBIC FEET 

HETHOD OF COOPER, BREDEHMFT AND PMADOPULOS 

CONPUTED RESULTS: 

COWUTED VALUE OF HO = 1.50 FEET 

NOTE: TRRNSIIISSIVITY UNITS ARE IN  FT*f2/5ec AND PERHEEABILITY UNITS ARE IN FT/see 

5TORATIVITY 

1,oooE-0 1 

1.000E-02 

1.000E-03 

1.000E-04 

1.000E-05 

1. OiNE-Qb 

1. DOOE-0i 

1 000E-OB 

1.000E-39 

1.000E-10 

NEAN 
TRANSHIS- 

SIVITY 

2.996E-05 

9.1 lbE-05 

1.667E-04 

2.427E-04 

T.lb9E-04 

3,397E-04 

4.616E-34 

5.328E-ir4 

b.035E-04 

6.737E-04 

hEAN ff IN1 NUH flAXINUN 
PERHEA- TRANS. TRANS. 
BILITV 

?.82bE-O6 2.llbE-06 3.056E-64 

B.bO0E-Ob 3.831E-06 9.570E-04 

1.573E-35 

2.29Oi-ir5 

2.99GE-05 

3.6iiE-05 

1.355E-05 

5. Q2bE-05 

5.693E-35 

6. E6E-05 

5. b32E-06 

7.354E-06 

? 0 060E-06 

i ,075E-05 

1,241i-05 

1.407E-05 

1.572E-05 

1.736E-05 

!. 772E-03 

i.593E-03 

3.315E-03 

i. 1a:i-g: 

4.959E-03 

5. ;?BE-$3 

b.492E-03 

7.251E-03 

R A T I O  OF 
'1' RANGE 10 

TBAR 

10.129200 

10.455520 

10.594520 

10.6541 60 

1.3. b35530 

10.ft4240 

10.7!6136 

10.7247FO 

10.731120 

10.736540 

ROOT nERN 
3UARE GF 

TINE 
DEV I AT I ONS 

745.51 

766.23 

772.84 

775.54 

i76.66 

!!/.ha" 

iiE.21 

770.59 

778.87 

779.09 

.... 

D I FFEREtiC E 
IN RNS 

. 00 

-20.73 

-6.60 

-2.70 

-1.33 

-.at 

-I 53 

-.38 

-.28 

-. 22 



1ST Pl/3 TEST 
Q = INJECTION RATE = . !:!(li6517!3 !FEET3/MIN) 
L = LENGTH UF TEST INTERVAL = 9.34 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TU WATEF: + GAGE HEIGHT 

+ GAGE FWESSURE I N  FEET) 
- - z!:). 4.6 + 3. S!j + 3. 5!:) + 2.  3 : ~  = 31.84 

F: = BOREHZLE RAOIL lS  = . I &  FEET 

2ND P?/3 TEST 
Q = INJECTION RATE = . CK)bC) l  l(39 (FEET3/MINj  
L = LENGTH O F  TEST IMTERVAL = 9.99 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE ( I N  FEET:! 
= 2C1.46 + 3.3!:1 + 3.5!1) * 2.31 = 31.84 

R = BOREHOLE RADIUS = . 16 FEET 



2ND P1/3 TEST 
(I! = INJECTION RATE = . (:)01435(:)8 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTERVAL I S  BELOW 14ATER TABLE 
HEAD = DEFTH TO WATEF: + GAGE HEIGHT 

+ GAGE FRESSURE ( I N  FEET) 
= z!:). 46 + 3. 3!:i + 3. !:I<:) U 2 .  3 1  = 3(:). 69 

R = BOREHOLE RADIUS = .I6 FEET 

K = HYDRAULIC CONDUCT I V I T Y  = . !:)!~)0003!:!7 F T / M I N  
K = .0000!:)156 CM/SEC 



1ST F1i3 TEST 
12 = INJECTION RATE = .r:)!:K!77169 !FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST INTEFWAL I S  BELOW WATER TABLE 
HEGG ='. DEPTH TO WATEF: + GAGE HEIGHT 

+ GAGE PRESSURE ! I N  FEET! 
- - 46 + 3. z!:! + 13.5!:, + 2.31 2= 54.94 

F; = BOEEEHULE ?;AD1 Us = -10 FEET 

2ND F1/3 TEST 
fi = INJECTION RATE = . (:)!]!:)!:~(~)(:~[:)~~ (FEETz/MIN)  
L = LENGTH O F  TEST INTERVAL = 9.99 FEET 
TEST 1NTEF;VAL I S  BELObJ WATER TQBLE 
HEAD = QEF'TH TO WATER +- GAGE HEIGHT 

+ GAGE FRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = . 1 6  FEET 

e-, = 2q.46 + 3.3!1I + . !I!!] * 2. 3 i = .L.-.. 7 6  



is-r Fi/3 TEST 
(2 = INJECTION RATE = . C!!X!541!34 (FEETZlMIN!  
L = LENGTH O F  TEST INTEFYJAL = 9.99 FEET 
TEST INTERVAL I S  BELOW WATER TAE{LE 
HEAD = DEPTH TO WATER f GAGE HEIGHT 

+ GAGE PRESSUF:E (IN FEET) 
= Z Q .  4.5 + 2 .  a!:! + 4. !:!!:I .ic 2. 31 = .-, . .- 

F: = BgKEHULE RADIUS = . 16 FEET 

7 ' s  c=,i-., 

2ND F l / 3  TEST 
= II\JJECTION RATE = . O!:)(jO!:)O!:)(:, (FEETz/MIN)  

L = LENGTH O F  TEST INTERVAL = Q.9? FEET 
TEST INTERVAL I S  BELOW WATER TAELE 
HEAD = DEPTH TO WATER -I- GAGE HEIGHT 

+ GAGE FEESSURE I N  FEET! 
= 2<:,.40 + 2.5(:! + 4.t:>tj u 2.31 E= 32. 5(:> 

F: = BOREHOLE RADIUS = . 16 FEET 



Date 
Measured 

Water Level  Data 

Rockwell (Rocky F l a t s )  
for 

Depth  to Water Elevation 
from TOC TOC (ft) 

** Well Number: 3486 

09/05/36 
09 / 08/86 
09,'09/86 
09/ 10/86 

09/ 12/86 
10/13/86 
11 /26/36 
01/01/87 
02/01/87 
03/17/87 
05/08/87 
06/02/87 
07/07/87 
07/27/87 
08/ 04/ 87 
09/0 I /87 
09/29/87 
11/03/37 
12!01/87 

09/11/86 

22.38 
22.40 
22.63 
22.77 
23.48 
24.25 
22.96 
22.77 
22.38 
22.17 
22.05 
21.98 
22.80 
21.65 
22.10 
22.40 
22.20 
22.40 
23.50 
22.26 

5912.78 
5912.78 
5912.78 
5912.78 
5912.78 
5912.70 
5912.78 
5912.78 
5912.78 
5912.78 
5912.78 
5912.78 
5912 - 78 
5912.78 
5912.78 
5912.78 
5912.78 
5912.78 
5912.7e 
5912.78 

Water Level 
E lev.  ( ft)  

5890.40 
5890.38 
5890.15 
5890.01 

5888.53 

5890.01 
5890.40 
5890.61. 
5890.73 

5889.30 

5889. a2 

5890. 80 
5889.98 
5891.13 
5890.68 
5890 - 38 
5890.58 
5890.38 
5889.28 
5890.52 



I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 

INDEX OF DATA 

Boring No.: 35-86 

Completed as well? Y e s  

Data in File 

x Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
Y Water Level Data 
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Pro joct: Rocky Flats Plant ]LOG OF BORING NO. 35-86 

Date Drllled 8/19/86 Coordinato8 N 37177.0 E 23114.4 
borlng Method IJollaw Stm Auger around Surfrco Elovrtlon 5909.2 

Mat or la1 008crb t ion Depth 

O-2.O1-Sample. 
Recovered 2.0/2.0'=100%. 
CLAY: olive gray (5Y 
3/2) ; dark yellowish 
orange (10YR 6/6) mot- 
tles; grades downward 
into dark yellowish 
brown (10YR 4/2) clay: 
some silt; trace gravel 
and cobble size clasts 
of quartzite and granite; 
aubangular to subrounded; 
dry to damp. 

2.0-2.7*-Sample. Recovered 
0.7/0.7'=1009. CLAY: dark 
yellowish brown (10YR 4/2); 
dark yellowish orange 
(10YR 6/6) mottles common; 
some silt; trace gravel and 
cobble size clasts of 
quartzite and granite; 
subangular to subrounded; 
dry to damp. 

2.7-3.7'-Sample. Recovered 
0.0/0.7'=0%. 

3.7-5.7'-Sample. Recovered 
2.0/2.0'=100%. 

3.7-5.0'. CLAY: dark 
yellowish brown (10YR 4/2); 
dark yellowish orange 
(1OYR 6/6) mottles common; 
8ome silt; trace gravel and 
cobble size clasts of 
quartzite and granite; 
subangular to subrounded; 
dry to damp. 

5.0-5.7'. CLAY: light 
olive gray (5Y 5/2); silty; 
well sorted; consolidated; 
firm; damp to moist. 

5.7-6.5'. No sample. 
Depth correction. 

6.5-8.5'-Sample. Recovered 
1.7/2.0'=85%. CLAY: olive 
black (5Y 2/1): silt; 
trace sand and gravel; 
moderately well sorted: 

I -  1 -  

Project No. 
106Po6222 Hydro-Search, Inc. Page 1 of2 

3n 1 I I soft: wet. 

?emark8 Lo& by: T. Wrchv 

- 
Den t atlo R e s?8\ a nc 
Bows/ Inc t 

20 40 m 



Rocky Flats Plant LOG OF BORING NO. 35-86 
CroJoot: 

Orto 0rlll.d 8/19/86 Coordinrtoc, X 37177.0 E 23114.4 

80rln0 Mothod Hollaw Stan hger around 8urfrco Elovrtlon 5909. -3 

Mrtorlal b o r c r b t b n  

8.5-10.5'-Sample. 
Recovered 2.0/2 .Ot=lOO%. 
CLAY: olive black (5Y 
2/1) to light olive gray 
(5Y 5/2): silty with 
gravel lenses: trace 
f ine-grained sand: 
poorly sorted: subangu- 
lar; firm: vet. 

ARAPAHOE FORMATION 

10.5-12.5'-Sample. 
Recovered 2.0/2.0 '=loo%. 
CLAY: light olive gray 
(5Y 5/2): dark yellowish 
orange (1OyR 6/6) mot- 
tles: sand layer at 12.0- 
12.5': finegrained: 
silty: moist; firm. 

12.5-14.0'-Sample. 
Recovered 1.5/1.5t=100%. 
CLAYSTONE: light olive 
gray (5Y 5/2) i dark 
yellowish orange (10YR 
6/6) mottles: no gravel: 
silty: firm: moist. 

14.0-16.0t-Sample. 
Recovered 2.0/2.0'=100%. 
CLAYSTONE: light olive 
gray (5Y 5/2) : dark 
yellowish orange (1OyR 
6/6) mottles: no gravel: 
silty: layers of iron- 
stone: firm: moist. 

16.0-18.0 '-Sample. 
Recovered 1.8/2.0 '==90%. 
CLAYSTONE: pale olive 
(1OY 6/21 to light olive 
gray (5Y 5/2): minor dark 
yellowish orange (lOyR 
6/61 mottling: apparent 
Dedding m e  to color 
rariations: f irm: 
lamp to moist. 

:OTAL DEPTH: 18.0' 



I 
I 
b 

WELL 3= 

WELL CONSTRUCTION SUMMARY 

I 

J HYDRO-SEARCH RENO*DEMER 

5909.20 
5911.54' ' 

ELEVATION: GROUND LEVEL 
TOPOF CASING 

I 

I CONmUCTlON TIME LOG: 

DRILL1 TASK NG: / w  
- - 

GEOPHYS. LOGGING: 

CASING: 
2" 

RLTER PLACEM Ax 8/20 
CE MEPITI NO: 8 /20 

C.NELCPM€NT: 9/3 
OTHER: 

Bentonite .8/20 
8/20 

I 

1258 8/19 -I 

-I- 
1015 8/10 
1025 8/20 
loo0 9/11 

- 1020 8/20 

- 
7 -- 

100s I 8/20 - 
-- -I- 

WELL DEVELOPMENT 

-I 
1015 - 
- 

1020 
1040 
1155 

- 

1025 
1012 

COMMENTS: 

Water encountered at  8.0' during drilling. 

TOD of stainless steel c a s h :  2 0 3 ~ '  

cave fran to 14.20' 

CONS ULTl N G HY DROLOG I STS - G EOLO G I ST5 



I 

2 gals. 

- 
1.3 gals. 

2.5 gals. 

I .75 gals. 

I 

Light yellowish 
brown, turbid 

Light brawn 

Light brown 

Light brawn 

Light brown to 
cleq slightly 
turbd 

Light brown t o  

8 
I 
1 
I 
3 

WELL DEVELOPMENT SUMMARY 

DATE I TIME *- 
9-8-86 I 1635 

9-9-86 I 1425 

9-1 1-86 

METHOD 

Bailed 

Airlifted 

Bailed 

Bailed 

Bailed 

Bailed 

WELL 35-86 

COMMENTS 
1 Well Bore V o l e  = .74 gals. 
IO Well Bore V o l e s  = 7.4 gals. 

Sandy, s i l t y  - sand in bailer 
217.4 gals. plrged to date 

Airlifted for I hcur 
&gin - 0.89 gals., end - 0.4 gal2 

3.3/7.4 gals. purged t o  date 

5.8/7.4 gals. vged  to date 

7.517.4 gals. purged to date 

I 

Hydro-Search, Inc. Reno 



AWIFER TEST DATA WELL 35-86 

Type of Aquifer Test: Bai l  down - Recovery Project No.: 106P06222 
How P Heasured: 4.5 gallon bucket Location: Rocky F la t s  Plant 
Hw Y.L.'r Heasured: Olympic Well Sounder Personnel: W. Herst, D. Pavlick 
Heasuring Point for W.L.'s: 
Elevation of Heasuring Point: 5914.62' 

Top of Casing 

Depth of pumplairline: NlA 
Start  bailing: 9125186 Time: 1255:OO 
Stop bailing: 9/25/86 Time: 1301:OO 
Duration of Aquifer Test: 110 minutes 

0 
.8  
4.5 
6.0 
6.8 
7.1 
7.5 
8.0 
8.5 
9.0 
9.5 
10.0 
10.5 
11.0 
12.9 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
34.0 
36.0 
38. 0 
40.0 
42.0 

0 
.8  
1.1 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
6.0 
7.0 

9.0 
10.0 
11.0 
12.0 
13.0 
14.0 
16.0 
18.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
34.0 
36.0 

a. o 

6.94 

11.17 
10.99 
10.85 
10.71 
10.57 
10.46 
10.34 
10.26 
10.17 
10.08 
9.95 
9.80 
9.76 
9.62 
9.56 
9.47 
9.38 
9.29 
9.20 
9.07 
8.94 

0.74 
8.66 
8.58 
8.50 

8.33 
8.27 
8.11 

e. 84 

a. 41 

Begin bai 1 i ng 
Bailed 1 gallon 
Bailed 0.5 gallon 
Stop bailing 

4.23 
4.05 Total depth = 11.64 
3.91 
3.77 
3.63 
3.52 
3.40 
3.32 
3.23 
3.14 
3.01 
2.86 
2.82 
2.68 
2.62 
2.53 
2.44 
2.35 
2.26 
2.13 
2.00 
1.90 
1.M 
1.72 
1.64 
1.56 
1.47 
1.39 
1.33 
1.17 



45.3 
50.0 
b0.O 
M. P 
70. s 
75.0 
M.0 
85.0 
90.3 
106.0 
110.0 

39.0 
44.0 
54.0 
59.0 
64.5 
b9.0 
74.0 
79.0 
84.0 
94.0 
104.0 

7.98 1.04 
7.88 .94 
7.78 * 84 
7.71 a 77 
7.61 . b7 
7.57 . b3 
7.52 .58 
7.50 56 
7.47 .53 
7.40 .4b 
7.35 .41 

90% recovered at  
7.41' 



AQUIFER TEST DATA 
WELL 35-86 
-- 

-gi 
i 
1 
i 

I 

i 
-9 

! 
i 
I 

0 50 100 150 

Time (min.) 



PROGRAH SLdGT , VERS IGN 4, OCT . 1985 

-A: 3 PRDGRAIt CALCULATES !EM TRANSHi5SiVITIES FRGfl SLij6-iEjT i j A iA  aASE3 OH iiiil StidL'iTICAL AFFRBACHES: 
i1) HETHDD Di CGDPEA, BAiIiEiiCjEFT AND PAPADDPtiLDS. jFb7 iitfiTJiLi It i  VGi.,j,NiJ.! Di YRil ENTiTLED 

'RESPONSE OF A FINITi BIBHETER iiELi Til AN INSTANTANEOUS CHARGE OF YATER'I 
(2) ItETtiOD OF BOUYER AND RICE, IP76 iARTICLE IN VOL. 12, N0.3 OF YGR ENiiTLED 

'A SLUG TEST FOR DETERHINING HYDRAULIC CONDUCTIVITY OF UNCONFINED APUIFERS 
Y I  TH COHPLETELY OR PART I ALLY PENETGAT IN6 YELLS' 1 

PRSECT NO. : b-0118-89 CLIENT: Rockwell International 

IT€ LDCATIDN: Rocky Flats Plant DATE OF SLUG TEST: 10-14-87 

ilL8 INVESTIGATOR: Kevin kcwCill 

WELL NO.: 55-86 

INPUT DATA ME: 

iWER CASING DIAHETER = 2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 4.59 FEET 

DIMETER OF DRILLED HOLE = 7.25 INCHES THICKNESS OF SATURATED AQUIFER iONE = 1.59 FEET 
IWYR SCREEN OR OPEN-HOLE DIAHETER = 2.00 INCHES DEPTH FRon m r c  LEVEL TO eonon OF SCREEN = 1.59 FEET 

ESiIHATED POROSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = 0 ('1' IF FALLIN6,'O' IF RISING) 
NUMBER OF HEAD-TIHE DATA POINTS = 39 



TIM 
(set 1 

1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
15.00 
20.00 
25.00 
35.00 
45.00 
55.00 
65.00 
65.00 

105.00 
125.00 
145.00 
175.00 
205.00 
235.00 
265.00 
295.00 
355.00 
415.00 
535.00 
855.00 
175.00 
835.30 

1615.00 
1!35.00 
1465.00 
1945.00 
2425.00 
2905.00 
3505.00 

HEAD 
(FEET) 

,630 
,610 
,600 
,590 
,590 
,580 
,570 
,560 
,560 
,550 . 520 
,500 
,480 
,440 
,410 
.300 
,360 
,320 
0 300 
,280 
,270 
,250 
.240 
,230 
a 230 
* 220 
,210 
0 200 
,190 
,170 
.160 
,150 
e 150 
.14G 
1120 
,110 
1100 
,090 
e 000 

Ho MAS COMPUTED FRM IMTERCEPT OF PLOT OF 1061H) VS. T I E  

SUCCESSIVE CMPUED 
VALUES FOR HO 

(FEET) 

,3883 
,3981 



8 
f f f f f f f f f ~ f f f f f f f f f + f f f f f f f f f f f t f f f f f f f f f f f f f f f f f f i f f f f f f f f ? f f f f f f f f f i f f f ~ ~ f f f ~ f f f + f f f f f f + t f f f f f f i f f f f f f f f f f ~ f ~ f f f t f t ~ + f f f + f f f  

ETHOD DF BOWER BHD RICE 

CollPUTiD RESULTS liSIN6 DIkflETER OF DRILLED HOLE: 

I 
8 
1 
I 
8 

I 
0 
I 
1 
I 
8 
m 
I 
1 
I 

I '  

ERNWBILIiY = 4.57E-36 Fiisec - = 1.39E-04 ClllSU 

fRRnslllSSIVITY = 2.10E-05 FTffZ/trc 



12/ 11/87 
Water Level Data 

fo r  
Rockwell (Rocky F l a t s )  

@ate Depth to  Water E l eva t i on  
Measured from TOC TOC ( f t )  

** Well Number: 3586 

09/ 03/ 86 
09/08/86 
09/09/86 
09/ 10/86 
09/ 11/86 
09/ 12/86 
10/13/86 
11/26/86 
01/01/87 
021 01/87 
03/ 17/87 
05/08/87 
06/02/87 
07/07/87 
07/27/87 
08/04/87 
09/01/87 
09/ 29/87 
11/03/87 
12/01/87 

9.35 
9.04 
9.14 
9.16 
9.24 
9.29 
9.13 
9.47 
9.38 
8.96 
6.50 
6.00 
7.90 
6.70 
8-10 
6.40 
8.60 
9.00 
8.80 
8.40 

591 1 .. 54 
591 1.54 
5911 -54 
5911.54 
5911.54 
5911.54 
5911.54 
5911-54 
5911.54 
5911.54 
5911.54 
5911.54 
5911.54 
5911.54 
591 1.54 
5911 -54 
5911.54 
5911 -54 
5911.54 
5911.54 

Water Level 
E l e w .  (ft) 

5902.19 
5902.50 
5902.40 
5902.38 
5902.30 
5902.25 
5902.41 
5902.07 
5902.16 
5902.58 
5905.04 
5905.54 
5903.64 
5904.84 
5903.44 
5905.14 
5902.94 
5902.54 
5902.74 
5903.14 



INDEX OF DATA 

Boring No.: 36 - 86 

Completed as well? Y e s  

Data in File 

X Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

- 

x Water Level Data 

1 903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER SI,  1987 APPENDIX E 



PI ojoct: Rocky Flats Plant ILOG OF BORING NO. 36-86 

~ 

VALLEY P I U  ALLUVIUM 

0-0.3'-Sample. 
Recovered 0.3/0.31=1002. 
CLAY: moderate yellowish 
brown (10YR 5/4) : silty: 
poorly sorted; 
unconsolidated: damp. 

0.3-4.3 '-Sample. 
Recovered 2.0/4.0'=50%. 
CLAY: light brown (5YR 
5/6) and dark yellowish 
brown (10YR 4/2): silty: 
some granitic cobbles; 
trace iron concretions: 
poorly sorted: 

4.3-5.5I-Sample. 
Recovered 0.9/ 1.2 '175%. 
GRAVEL: dark yellowish 
brown (10YR 4/2): granitic 
pebbles and cobbles: silty 
and clayey: trace iron 
concretions: poorly 
sorted: unconsolidated; 
amp. 

ARAPAHOE FORMATION 

5.5-8.01-Sample. 
Recovered 2.5/2.5'=100%. 
CLAYSTONE: medium light 
gray (N 6) and light olive 
gray (5Y 4/1) : trace iron 
staining: weathered: 
consolidated; moist. 

8.0-10.2'-Sample. 
Recovered 2.2/2.2*=100?. 
CLAYSTONE: dark yellowish 
orange (1OYR 6/6) : some 
medium light gray (N 6); 
sandy with 30-402 iron 
staining; consolidated: 

i 
TOTAL DEPTH: 10.2' 

temarka Logged by: L. Pivonka 

7 

on t atloi k e anc 
BWa/ Inch 

20 40 
7-n-r 

20 40 rn 

u 
Qlecked by :d 

- 
Other 
Teats 

Project No. 
106m222 Hydro-Search, Inc. Page 1 of 1 
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WELL 36-86 

WELL CONSTRUCTION SUMMARY 
LOCATION O f  COORDS: 
N 37395.4 E 23715.3 

DRILLING SUMMARY: 
TOTAL DEPTH H1 : 6.50' t b l p  : 10.20' 

7 p  BOREHOLE DIAMETER 

DRILLER Bovles Brothers Dcilliw @. 
15865 W. 5th Avenue 
Golden, CO (JhHom) 

RIG kbbile B-57 

BlT(S) T-5 

DRILLING FLUID 

SURFACE CASING 5" X 5' S t e e l  w/ l o c k k  can 

W E L L  DESIGN:  

BASIS: GEOLOGIC LOG A GEOPHYSICAL LOG - 
CI\SING STRING(S): C: CASING S=SCREEN 

0.00' 3.50' g- - 
3.50'-,- - ,-, - - -- 

6 49' SI e - - - - -- - -- 
- -- - -- 
- -- - -- - -- 7 -- - -- - -- - -- - -- 
CASING: 

- - 
- - 
- - 
- - 
- - 

16 stain- CI 2" 1-D. s&. 5 - 3 
3 
iointed. 

SCREPI: SI 2" 1.D. s&* 5 3 16 stain- 
less steel. threaded and flush 
iointed. 0.010" wire wrap screei 
0.25' welded bottan cap. 

CENTRALIZERS 'bD? 304 stainless steel 

f l ~ f E R  MAERIkL 
2.50' - 7.00' 
CEMENT 'bD? I 
0.00' - 2.00' 
OTHER 318" bentonite pellets 
2.00'- 2.50' 
7.00' - 10.20' 

32-42 silica sand 

5881.94 ' ELEVATION: GROUND LEVEL 
TOP OF CASING 5883 

CONSTRUCTION LlME LOG: 
START 

W l l M T  
1986 
8/25 1014 

TASK 

DRILL1 NO : 

- 
w r  

I-I- 

I-I- -- 
RLTERP'ACEM 8/u 1525 

CNELCPMENT: I 8/27 CEMENTING: 8/25 1533 

OTHER: 
Bentonite 1530 

I-I=- -- I=/= 
W E L L  D E V E L O P M E N T  

FINISH - 

8/25 
8 I25 
9/3 

8 125 
8/25 
- 
- 

TlME 

1520 

1530 
1546 
1055 

I 533 
1523 
P 

~~ 

COMMENTS: 

No water encountered during dri l l inp.  

TOD of stainless s tee1 casing: 1.84' 

CONSULTING HYDROLOGISTS-GEOLOGIST: 



WELL DEVELOPMENT SUMMARY 

VOLUME 

2.0 gals. 

- 

WELL ,-, 

APPEARANCE COMMENTS 
I Well Bore V o l u ~  = 0.86 gals. 
IO Well Bore Volunes = 8.6 gals. 

- Very d y ,  
brown in color 

- m- Dry sand on bottan I 
I 
I 
1 
I 
I 

I 
I 
I 
I 
I 

8-27-86 

8-27-86 

METHOD 

Bailed 

Hydro-Search, Inc.  en^ W ~ V W  coNsutlwcHyDRoLoumCEOLOCKTS 



I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

m 
12; 11/87 

Water Level  Data 
for  

Rockwell (Rocky F l a t s )  

Date  Depth to  Water E levat ion  
Measured f r o m  TOC TOC ( f t )  

** Well Number: 3686 

Water Level  
E lev .  (ft) 

08/27/86 9.28 5883.78 
09,- 03/86 -1.00 5883.78 
10; 13/86 -1.00 5883.78 
11/26/86 -1.00 5883.78 
0 1/0 1 / 87 7.02 5883.70 
02/01/87 6.17 5883.78 
05/06/87 6.08 5883.78 
06; 01/87 5.83 5883.78 
0 7 ,  08/87 5.65 5883.78 
07/ 27/87 5.80 5883 78 
08, 04/87 7.00 5883.78 
09/’01/87 5.80 5883.78 
09i 28/87 7.60 5883.78 
11/03/87 7.70 5883 78 
12/01/87 7.65 5883.78 

5874.50 

5876.76 
5877.61 
5877.70 
5877.95 
5878.13 
5877.98 
5876.78 
5877.98 
5876.18 
5876.08 
5876.13 



INDEX OF DATA 

Boring No.: 39-86 

Completed as well? Yes 

Data in File 

x Log  of Borehole 

- x Well Construction Summaries 

- x Well Development Summaries 

x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
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O-O.5'-Sample. 
Recovered 0.2/0.51=40%. 
GRAVEL: grayish brown 
(5YR 3/2): granitic 
pebbles and cobbles: 
silty; poorly sorted: 
unconsolidated: damp. 

0.5-2.5'-Sample. 
Recovered 0.0/2.0'=01. 

2.5-3.0'-Sample. 
Recovered 0.5/0.5'=1001. 
GRAVEL: grayish brown 
(5YR 3/2): granitic 
pebbles and cobbles: 
silty: some caliche 
stringers; poorly sorted: 
unconsolidated; damp. 

3.O-5.Ot-Sample. 
Recovered 0.5/2.0'=25%. 
GRAVEL: dark yellowish 
orange ( 1 O Y R  6/6) ; 
granitic pebbles and 
cobbles: clayey: caliche 
stringers: some iron 
staining: poorly sorted: 
unconsolidated: damp. 

5.0-l0.OV-Sample. 
Recovered 1.8/5.0'=362. 



I - 
Project: Rocky Flats Plant LOG OF BORING NO. 39-86 

Date Drilled 9/11/86 Coordinate8 N 3 8 2 8 8 . 7  E 27591.8 
Boring Method Hollow Stem Auger Oround Surface Elovation 5 9 0 4 . 9 1  

Watorlal Doacrlgtion w 
22.5-27.5'-Sampie. 
Recovered 1.2/5.0=24%. 
CLAY: Same as above: 
moist. 

27.5-30.5'-Sampie. 
Recovered 0.2/3.01=6%. 
CLAY: Same as above: 
moist. 

ARAPAHOE FORMATION 

32.5-35.0'-Sample. 
Recovered 2.0/2.5'=80%. 
CLAYSTONE: dusky 
yellowish brown (1OYR 
2/21: trace iron staining: 
consolidated; unweathered: 
damp. 

35.0-37.0' -Sample. 
Recovered 2.0/2.01=100%. 
CLAYSTONE: dusky 
yellowish brown (1OYR 
2/21 : trace iron staining; 
consolidated; damp. 

TOTAL DEPTH: 37.01 I' 

4 
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WELL 39-84 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND LEVEL 5904 ' 

N 38288.7  E 27591 .8  TOP OF CASING 5906 - 6 1 ' 

TOTAL DEPTH Well: 31.50' 
BOREHOLE DIAMETER 7!?' 

Hole: 37.00' 

1 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPHYSICAL LOG - 
CPSING STRING(S): Cf  CASING S=SCREEN 

a . o o l 5 . o o ' L  - 
LQL-31.5O's1 - - -- 

- -- 

- - - --I- -- 
CASING: C I  2" I.D. Sch. 5 type 316 stain- 

less steel, threaded and flush 
. jointed. 

SCREW: SI 2" 1.D. sch. 5 - 316 stain- 
less steel, threaded and flush 
iointed, 0.010" wire wrap s c m  
0.25' welded bottan cap. 

CENTRALIZERS 30% stainless steel 
18.31' - 19.49' 

~ L E R  MAERIAL 32-42 silica sand 
4.00' - 31.75' 
CEMENT %?Xld l& I 
0.00' - 3.00' 
OTHER 3/8" bentonite wllets 
J.00'- 4.00' 
21.75' - 35.80' 

CONSTRUCTION TIME LOG: 
I START I FINISH 

TASK - 
DRILL1 NG: 

I-I-I- 1520 

--- 
GEOPHYS LOGGING: - - - - 
CASINO: 

2" stainless 9/13 0847 9/13 0850 

I-I-I-I- 
_9/13 08M 9/13 

9/16 1314 9/22 

9/13.09059/13 
9/13_08479/13 

9/13 0910 9/13 C E  M ENTI NO: 

OTHER: 

--- I-1-1- 

' 0905 
i 0925 
I -  

1 3 0  

09 10 
0850 

I I I I 

WELL DEVELOPMENT 

See Well Developnt Surmary Sheets. 

- 

COMMENTS: 

Water encountered at 25.5' during drilling 

Top of stainless steel casing: 1 .70 '  

cave fmn ID to 35.80' 

CONS ULTl N G HY OROLOGI STS - GEO LO G I ST 



8 

I COMMENTS 
~ 

~ I kkl l  Bore V o l e  = 1.17 gals. 

I ~arady & silty,  thick 

10 Well Bore Volunes = 11.7 gals. 

6/11.7 gals. plrged to date 

e 

lsandy 

Water mist is clear to l i g h t  gray, 
tw rmd comes up casing 

' 17/11.7 gals. pvged to date 

4 

WELL 39-86 
WELL DEVELOPMENT SUMMARY 

DATE TIME1 METHOD VOLUME 

9-16-86 

9-16-86 

I3 I4 I 
1314 I Bailed 6 gals.  

9-17-86 

9-17-86 

11 gals. 

- 
9-18-86 

9-19-86 

9-22-86 

9-22-86 

20 gals. 

54 gals. 

38 d s .  

APPEARANCE 

Turbid, d i m  
b r m  

Light brwn, 
turbid 

- 
Turbid, d i m  
brown 
Turbid - l ight 
t o  d i m  brown 

In i t ia l1  .brown, 
then to  l i g h t  
gray 
I n i t i a l l y  brown, 
then to L i g h t  gra) 

- 
LESS turbid, not ready to sanple 
91/11.7 gals. purged to date 

Iess turbid as bai l ing progresses 

129/11.7 gals. purged to date 



AOUIFER TEST DATA WELL 39-86 

Type of Aquifer Test: Constant Discharge Project No.: 106POb222 
How P Heasured: 4.5 gallon bucket Location: Rocky F la t s  Plant 
How Y.L.'s Heasured: Dlyrpic Well Sounder Personnel: W. Herst, D. Pavlick 
Heasurinq Point for W.L.'s: 
Elevation of Heasuring Point: 5914.1 

Top of Casing 

Depth of purp/airline: 
Purp on: 9/25/86 Tire: 1130:OO 
Punp off:  9/25/86 Tire: 1138: 1 I 
Duration of Aquifer lest: 110 rinutes 

0 
.5 
1.0 
1.5 
2.0 
3.0 
3.5 
4.0 
4.5 
5.0 
6.0 
7.1 
8.2 
8.9 
9.5 
10.0 
10.5 
11.0 
11.5 
12.0 
12.5 
13.0 
13.5 
14.0 
14.5 
15.0 
16.2 
17.0 
18.0 
19.0 
20.0 
21.0 

0 
.7 
1.3 
1.8 
2.3 
2. 8 
3.3 
3. 8 
4.3 
4.8 
5.3 

6.3 
6. B 
8.0 
8. B 
9. 8 
10.8 
11.8 
12.8 

5. e 

23.85 
24.07 
24.15 
24.23 
24.32 
24.43 
21.51 
24.56 
24.62 
24.63 
24.72 
25.10 
26.82 
24.78 
24.57 
24.44 
24.38 
24.30 
24.27 
24.27 
24.13 
24.16 
24.07 
24.05 
24.03 
24.01 
23.99 
23.97 
23.95 
23.94 
23.94 
23.93 

Purp on 
.22 
.30 Total depth = 30.80' 
.38 
.47 
.58 1.41 gpr . 66 
.71 
.77 
.78 
0 87 

1.25 
2.97 

* 93 
.72 
.59 
I53 
.45 
,42 
.42 
28 

.31 

.22 

.20 

,16 
.14 
a 12 
.10 
.09 
.09 . 08 

.le 

1.55 qpr 

1.45 gpr 
Purp off at 8.2 rinutes 

90Z recharged at 
24.15' 



-23.8 

-24.3 
A 

i 
CP 
-24.8 

-Q 
-25.3 cr 

-26.8 
3 

-27.3 
0 

AQUIFER TEST DATA 
WELL 39-86 

10 15 

Time (min.) 
20 25 



II 
I 
Ir 
fi 
B 

I 
I 
1 

a 

1 2 i  11/87 
Water Level  Data 

for  
Rockwell ( R o c k y  Flats) 

Date Depth to Water E levat ion  
Measured from TOC TOC ( ft)  

** Well Number: 3986 

09/16/86 
09/17/86 
09/18/86 
09/19/86 
09/ 24/ 86 
10/13/86 
11 /26/86 
01 / 01/87 
02/01/87 
04/ 01 / 87 
05/06/87 
06/01/87 
07/07/87 
08/04/87 
09/01/87 
09/03/87 
09/03/87 
09/28/87 
11/03/87 
12/01/87 

25.17 
25.38 
25.38 
25.40 
25.38 
25.57 
25.82 
5.92 
25 I 63 
25.79 
24.67 
24.75 
24.75 
24.90 
25.20 
25 - 50 
25.20 
24.40 
25.50 
25.55 

5906.61 
5906.61 
5906 - 61 
5906.61 
5906.61 
5906.61 
5906.61 
5906.61 
5906.61 
5906 .. 6 1  
5906.61 
5906.61 
5906.61 
5906.61 
5906.61 
5906.61 
5906.61 
5906.61 
5906.61 
5906.61 

Water Level 
€lev. ( f t )  

5881.44 
5881.23 
5881.23 
5881.21 
5881 -23 
5881.04 
5880.79 
5900.69 

5880.82 
5881 -94 
5881.86 
5881.86 
5881.71 
5881.41 
5881.11 

5882 .. 21 
5881 - 11 
5881.06 

5880.98 

saai. 41 



INDEX OF DATA 

Boring No.: 40-86 

Completed as well? Yes 

Data in File 

x Log  of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results x. 
x Water Level Data 
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Project: Rocky Flats Plant LOG OF BORING NO. 40-86 

0810 DrJ11ed 9/23/86 Coordinate. N 36612.8 E 25398.1 
Boring Method Casing Driverm Core around Surface Elevation 5941.23 

ROCKY FLATS ALLUVIUM 

O-2.o'-Cuttingse GRAVEL: 
-50% quartzite cobbles and 
-50% silty sand: poorly 
sorted: unconsolidated; 
dry. 

2.0-4.O'-~uttings. 
BOULDER: large quartzite 
boulder: dry. 

4.0-19.0'-Cuttings. 
GRAVEL: moderate brown 
( 5 Y R  4/4): -60% granitic 
pebbles and cobbles and 
40% silty sand: poorly 
sorted; unconsolidated: 
damp. 

19.0-23.0'-~uttings. 
BOULDERS: quartzite 
boulders and cobbles: 
poorly sorted; 
unconsolidated: dry. 

hmarltr Logged by: T. a l l i v e r  & L. Piwnka 

Prolee1 No. 
1 am222 Hydro-Search, Inc. Page 1 of 7 

- 



RDcky Flats Plant LOG OF BORING NO. 4~ 
Project: 

0.10 DrIIIed 9/23/86 Coordinator N 3  66 1 2 . 8  E 2 5 3 9 8 . 1  
Borlng Method Casing DriverlNC a r e  Qround Surface Elevation 5 9 4 1 .2 3 

omarkr Logged by: T. alliver & L. Pivonka 



.... ..... - sr 41.0-42.Oq-mttings. 
GRAVEL: moderate brown 
(5YR 4/4); '302 quartzite 
cobbles: sandy: silty: 
poorly sorted: 
unconsolidated: damp. 

42.0-44.01-Cuttings. 
BOULDERS: granitic 
cobbles and boulders : 
poorly sorted; subangular 
to subrounded: damp. 

SILT: moderate b ; i k  (5YR 
- - - - -_ - 

sranitic oebbles 

CLAYSTONE: dark yellowish 

- 

51.0-53.0*-Cuttings. 
CLAYSTONE: duskv 

Pro joct: Rocky Flats Plant LOG OF BORING NO. 40-86 

0.10 Drillod 9 I23 I86 Coordlnater N 36612.8 E 25398.1 
Ground Surface Elevation 5941 23 

4 

- 
-- -- brown (10YR 4/2) : light _----  -;-;I - - - -  olive gray (5Y 4/4) 

streaks: consolidated: _--- _--- _--- ---- _--- ---- damp. 

50.0-51.O1-~ttings. 
SILTSTONE: medium gray (N 
5): clayey: well sorted: 
non-calcareous: dry. ---- . - - -  - _ _ _  4 

Recovered 2. o/Z .9 '=691. 
CLAYSTONE: dark gray (N 
4):silty: unweathered: 
trace iron staining; 
consolidated; moist. 

en t atic k e a nc 
tBkmtd Inc 

20 4( m 



1 

I - 
Rocky Flats Plant LOG OF BORING NO. 40-86 Pro joct: 

Date Drlllod 9/23/86 Coordlnatea N 3 6 6 1 2 . 8  E 25398.1 
Borlng Method Casing Driver/NC Core around Surface Elovatlon 5 9 4 1 . 2  3 

omarka 

Material De8crlptlon 

61.2-66.2 -Sample. 
Recovered 4.3/5.0'=862. 

. CLAYSTONE: dark gray (N 
3); trace of grayish 
orange (lorn 714) 
mottling: trace of coal: 
blocky texture; 
consolidated; moist. 

66.2-69.2'-Sample. 
Recovered 2.4/3.0'=802. 
CLAYSTONE: Same as above; 

69.2-71.21-Sample. 
Recovered 1.8/2.0'=90%. 
CLAYSTONE: Same as above; 

71.2-73.7'-Sample. 
Recovered 2.5/2.5'=100%. 
CLAYSTONE: Same as above: 

73.7-76.2'-Sarnple. 
red 2.5/2.5'=100*. 
ONE: Same as above; 

Lo& bv: T. Qlliver & L. Piwnka 



Project: Rocky Flats Plant LOG O f  BORING NO. 40-86 

Date Drllled 9/23/86 Coordinate8 N 3 6 6 1 2 . 8  E 2 5 3 9 8 . 1  
Borlng Method Casing Driverm Core around Surface Elevation 5 g 4 1 . 2  3 

Material De8criotion 

81.2-83.7'-Sample. 
Recovered 2.5/2.5t=1002. 
SANDSTONE: Same as above; 

86.2-88.01-Sample. 
Recovered 1.8/1.8'=1002. 
CLAYSTONE: dark gray (N 
3); silty: some organic 
carbon plant fossils; 

88.0-90.9'-Sample. 

1.0" layers of fine-- . - - - _  - - - - -  ---- =I grained sandstone; moist. 

~ - .  
3) ; fine-grained; some 
organic-rich interlaminae; 
trace of calcium 

moist to wet. 
carbonate; well sorted; 

95. 9-100. 9 '-Sample. 
Recovered 5.0/5.0 '=1002. 
SANDSTONE: dark gray (N 
3 )  ; fine-grained; some 

well sorted: moist to wet. 
organic-rich interlaminae; 

1 Hydro-Search, Inc. 106po6222 

Logged by: T. Culliver & L. Pivonka 



Project: Rocky Flats Plant LOG OF BORING NO. 40-86 

Date DrIIIed ~ 3 1 a 6  Coordlnater N 3 6 6 1 2 . 8  E 25398.1 
Boring Method Casing Driver/NC Core Oround Surface Elovation 5 9 4  1.23 

104.4-105.9'-Sample. 
Recovered 1.5/1.5'=100%. 
SANDSTONE: dark gray ( N  
3) ; fine-grained; 
interbedded organic-rich 
claystone; moist. 

105.9-110.9~-Sampie. 
Recovered 5.0/5.0'=1009. 
SANDSTONE: medium gray ( N  
5) to medium dark gray (N 
4); silty; interbedded 
thin coal seams; fine- 
grained, well sorted; 
moist to wet. 

Iagged by: T. Chlliver & L. Pivonka __ Checked byi 

106m222 Hydro-Search, Inc. Page 6 of 7 
roject No. 



Project: Rocky Flats Plant LOG OF BORING NO. 40-86 

Oat. DrIJlod 9/23/86 Coordinater N 36612.8 E 25398.1 
kiver/NC Core around Surface Elevation 5 9 4 1 . 2  3 Borlng Method k i n $  

Material Dercri~tion 

120.4-123.2i-Sample. 
Recovered 2.8/2.8'=100%. 
SANDSTONE: medium gray (: 
5) i fine to medium- 
grained; some thin coal 
seams; well sorted; wet. 

~~ ~ ' 123.2-124.8'-Sample. 
Recovered 1.5/1.5'=100%. 
CLAYSTONE: medium gray (I 
5) ; silty; laminated; 
moist. 

TOTAL DEPTH: 125.0' 

omarltr Logged by: T. a l l iver  6 L. Piwnka 

en t 0th k e r M  anc 
(Bbwd Inc 

20 I( 
- r r r r  
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1986 
9/23 0950 

WELL 40-86 

WELL CONSTRUCTION SUMMARY 

W M W T l M E  
1986 
9/23 1335 

LOCATION Of COORDS: 
N 36612.8 E 25398.1  

10/8 
10/8 
10/7 

~ 

DRILLING SUMMARY: 

1545 10/8 1554 
1300 10/8 1346 
o800 10/7 1515 

TOTAL DEPTH Well: 111.50' Hole: 125.00' 
BOREHOLE DIAMETER 0.00' - 57-00 
52.00' - 125.00': 4 3/4 

1 :  5 5/8" 
'I 

. .  DRILLER Boples Bra- Co. 
15865 W. 5th Avprnip 
Golden, CO (Jim Hom'Tan Hi.&) 

0.00'-52~00' : casing advancer, 52.00'- 

-125.00' : coring b i t  

DRILLING FLUID None 

SURFACE C A S I N G - & & . ,  5.36' steel W/ lock- 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 2 GEOPHYSICAL LOG -x- 
CPSlNG STRING(Sk C=CASING S=SCREEN 
0.00' 51.96' C1 - - -- - -- - . D L ~ 8 7 . 9 8 ' L L  - - - 

87.98LIII.M'SL - -- - - - - -- - -- - -- - -- - -- 7 -- - -- - -- --- 7 -- 

- - 
- - - - 
- - 

CASING: CI  5" I.D. steel surface ~ a s h .  

~2 2" I.D. Sch. 5 tw 316 stah- 
less steel. threaded and flush 
iointed. 

%REM: SI 2" 1.D. sch. 5 * 316 stain- 
less steel. threaded and flush 
iointed, 0.010" wire wrap screen, 

.0.25' welded bottan cap. 
CENTRALIZERS Type x)4 stainless steel 

100.25' - 101.47' 

. .  
flLTER MATERIAL 32-42 

CEMENT- I 

OTHER 318" 

87.00' - 111.70' 

0.00' - 85.00' 

85.00' - 87.00' 
1 1  1.70' - 125.00' 

ELEVATmN: GROUND LEVEL 5941 *23'  
TOP OF CASING 5942 2 1 ' - 

CONSIRUCTION TIME LOG: I 
START I FINISH 

TASK - 
DRILL1 NG : 
5 51 I' cas - -.+ 

GEOPHYS LOGGING 

CASING: 

5" steel- - 

flLTER PLACEMOSI 

CEMENTING: 

CEVELCPMMT: 

OTHER: 
Bentonite 

Packer testiq 

10/8 1 1413 10/8 1545 I 
1554 10/8 10/8 1623 

10/23 1310 10/23 1310 ---- H I /  
- I- I- I-; 

I I I I 
I 

WELL DEVELOPMENT I 
I See Well Develouwnt Sunnary Sheet. 
t 
I 
1 

COMMENTS: I 
Water encountered at 9 1 .O' during drilling. 

TOD of stainless steel casing: 0 - 9.8 ' 

I 
-~ 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



WELL DEVELOPMENT SUMMARY 

10-23-86 

APPEARANCE 

- - 1310 

Hydro-Search, Inc. Reno o e n ~ ~  - 

WELL 404% 

COMMENTS 



PACKER TEST ANALYS IS 
WELL NO. 4!3-&6 

HOCKY FLATS PLANT JOB NO. 1 (36f="!j6222 
DATE TESTED: 1(;1/7/86 BY: L. PIVONKA 

TEST INTERVAL (FEET BELOW G. S. 1 : 63.0(7 - 7 3 .  (33 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G. S. 1 : 91. (:)(') 
8 

1ST P1/3 TEST 
B = INJECTION RATE = . C)W31139 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.0.3 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEFTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE FRESSURE ( I N  FEET) 
= 68.tj1 + 4.?r3 + 4.0!:, +k 2.31 = 82. 15 

F: = BOREHOLE RADIUS = .16 FEET 

P 2 / 3  TEST 
a = INJECTION RATE = .00177354 (FEET~/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = .16 FEET 
= 68.01 + 4.9(> + 13.!jO * 2.31 = 102.94 

2ND P1/3 TEST 
G! = INJECTION RCSTE = .00047385 tFEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEFTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 68.01 + 4.90 + 4.00 * 2.31 = 82.15 

R = BOREHOLE RADIUS = .l& FEET 

I( = HYDRAULIC CONDUCTIVITY = .00000038 FT/MIN 
K = .OQ000019 CM/SEC 



PACKER TEST ANALYS I S 
WELL NO. 4C)-86 

EOCKY  FLATS PLAI'dT JOE NO, 1 !j6P!j6222 
DATE TESTED: 10/7/8h BY: L. PIVON!::A 

a 
TEST' II\ITERVAL (FEET BELOW G. S. : 9 2 .  (:!!j - 1C!2 ~ 03 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEE'J BELOW G. S. : 9 1 . (3:) 

1ST F1/3 TEST 
12 = INJECTION RATE = .00036554 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = l(3.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ SAGE FF:ESSUF:E ( IN FEET) 
= 91. (I)!:) + 4. 9(:) + 4. [j(j * 2 .  31 = 105. 14 

F: = BOREHOLE RAOIUS = .10 FEET 

P2/3 TEST 
(I! = INJECTIUN RATE = .0(:1121847 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 91.00 + 4.90 + 21.00 * 2.21 = 144.41 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .CK)000055 FT/MIN 
E = .00Q00028 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .0(3016246 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 91.06 + 4.90 + 4.00 8 2.31 = 105.14 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000Q010 FT/MIN 
K = .00000005 CM/SEC 



FACCIEF: TEST ANALY S IS 
WELL NO. 40-86 

F: 0 C !:I Y FLATS ?LAN T JOE NO. 1. (56F(:!6222 
DATE TESTED: 1!:)/7/86 E'<: L. F ' IVONKA 

TEST INTERVAL (FEET BELOW G. S. : l(52. (3:) - 112.03 
M A T E H I A L  TESTED: ARAPAHOE SAbJDSTONE 
DEPTH TC3 WATER (FEET BELOW 5 .S .  1 : 91.C!O 

1ST P1/3 TEST 
G! = INJECTION RATE = .O(sC)28431 (FEET3lMIN) 
L = LENGTH OF TEST INTERVAL = lC).03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAE = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 91.00 + 4.9(:) + 4 . 0 0  ?c 2.31 = i(:)z.i4 

R = BOREHOLE RADIUS = .16 FEET 

rw3 TEST 
C2 = INJECTION RATE = .C)!3116431 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = .I6 FEET 
= 91. <ltI f 4.90 + 17.00 3t 2.31 = 135. 17 

K = HY DRAUL IC CONDUCT I V I TY = . (5(:!000(:)56 F T  / M  I N 
E = .00000029 CM/SEC 

2ND P1/3 TEST 
(J! = INJECTION R4TE = .00040616 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 91.00 + 4.90  + 4 . 0 0  * 2.31 = 105. 14 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000025 FT/MIN 
K = .0000.0013 CM/SEC 



PACbCER TEST ANALYS I S 

F: 0 C t:: Y FLATS F L A N T JOB NO. 1 (:)hF(:)6222 
LAJELL NO. 40-86 

DATE TESTED: 1!3/7/86 B Y  : L. F I VO"A 
TEST INTER?IAL (FEET BELObJ G. S. 1 : 113. (33 - 123. (:).Ti; 

MATERIAL TESTEZ: ARAF'AHOE cLAYs- rmE 
DEFTH TO WATEF: !FEET BELObJ G. S .  1 : 91. (33 

I 

1ST F1/3 TEST 
12 = INJECTION RATE = .(50124554 (FEET3/MIN) 
L = LENGTH OF TEST INTER(JAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PF;ESSURE (IN FEET) 

F: = BOREHOLE RADIUS = .16 FEET 
= 91.(:)c) + 4.9!3 + 3.5!:) * 2.31 = 1!:!3.99 

P2/3 TEST 
Q = INJECTION RATE = .01506158 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 10.03 FEET 
TEST INTERVAL I S  BELOW MATER TABLE 
HEAD = DEFTH TO WATER + GAGE HEIGHT 

+ GAGE FRESSURE ( I N  FEET) 
= 91 . [I)(:> +- 4. 90 + 25. QC) * 2. 31 = 15.3. 65 

.16 FEET R = BOREHOLE RADIUS = 

K = HYDRAULIC CONDUCT I V I  TY = . (30000642 FT/M I N 
K = . OCKI(50326 CM/SEC 

2ND F'1/3 TEST 
[I! = INJECTION RATE = .00120493 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 

R = BOREHOLE RADIUS = .16 FEET 
= 91 .(I)(:) + 4.90  + 4.C)O * 2.31 = 105. 14 

E = HY DRAUL I C  CONDUCT I {J I TY = .60000075 FT/M I N 
)I; = .000(50038 CM/SEC 



12, 11/87 
Water Level  Data  

f o r  
Rockwell (Rocky flats) 

Daze Depth to Water E l eva t i on  
Measured from TOC TOC (ft) 

** Well Number: 4086 

10i 23/86 
11. 26/86 
0 1 i 0 1 / 87 
02: 01/87 
05/ 06/87 
06 i' 0 1 / 8 7 
07/07/87 
C7.  20/87 
08.'06/87 
09. 01/87 
10,'22/87 
lli02/87 
12/01/87 

-1.00 
105.75 
95.23 
92.13 
85.63 
102.60 
103.45 
101.10 
104 ./ 30 
100.30 
93.80 
108.40 
103.30 

5942.21 
5942.21 
5942.21 
5942.21 
5942.21 
5942.21 
5942 - 21 
5942.21 
5942.21 
5942 21 
5942.21 
5942.21 
5942.21 

Water Level 
Elev. ( f t j  

5836.46 
5846.98 
5850.08 
5856.58 
5839.61 
5838.76 
5841.11 
5837.91 
5841.91 
5848.41 
5833 81 
5838.91 
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Completed as well? Y e s  
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Packer Test Data and Results - 
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Projoct: Rocky Flats Plant ILOG OF BORING NO. 41-86 

Coordlnater N 3 6 6  11.4 E 25437.1 

O-2.01-Sample. Recovered 
1.8/2.0' 4 0 % .  

sorted: unconsolidated; 

very fine-grained: trace 

6.0-8.o'-Sample. 
Recovered 1.8/2.0'=90%. 
GRAVEL: dark yellowish 
orange ( 1 O Y R  6/61 : 
quartzite pebbles and 
cobbles: poorly sorted; 
subangular: Unconsoli- 
dated; damp. 

8.0-lO.O'-Sample. 
Recovered 1.6/2.0'=802. 
GRAVEL: moderate 
yellowish brown (10R 4/6); 
202. cobbles > 1/2" in 
diameter; sandy and clayey 
matrix; iron staining; 
poorly sorted: 
unconsolidated: damp. 



L 

Pro joct: Rocky Flats Plant [LOG OF BORING NO. 41-86 

0.t. 0rtll.d 8/16/86 - 8/18/86 Coordinator N 36611.4 E 25437.1 
BorW Mathod ~ollow Stan M r  Oround Burtaco Elovation 5940.03 

Matorial Ooactlotbn Depth 

10.0-12.0*-Sample. 
Recovered 1.9/2.0'=902. 
GRAVEL: dark yellowish 
orange (10m 6/6) : granite 
and quartzite pebbles: 
caliche stringers; iron 
staining: poorly sorted: 
unconsolidated: damp. 

CLAY: moderate reddish 
brown (10R 4/6) : trace 
quartzite pebbles: sandy; 
caliche stringers; poorly 
sorted: unconsolidated: 

18.0-20.0'-Sample. 
Recovered 2.0/2.0~=1008. 
GRAVEL: moderate reddish 
brown (10R 4/61 : 50-702 
granite and quartzite 

fine- to coarse-grained: 
poorly sorted; angular; 
unconsolidated: damp. 

16.0-l8.0'-Sample. 
Recovered 2.0/2.0'=100%. 
SAND: moderate reddish 
brown (10R 4/6) ; fine to 
coarse grained; some 
granitic pebbles and 
cobbles: poorly sorted; 
angular; unconsolidated: 
damp. 

Iemarka lo& bv: C. Walker 

on t atio k .*?A anc 
tBkwa/ lncl 

20 I C  
7-rT-r 

lfrr 



?robot: Rocky Flats Plant ILOG OF BORING NO. 41-86 

20.0-22.O'-Sample. 
Recovered 2.0/2.08=100%. 
GRAVEL: moderate reddish 
brown (10R 4/6) : 50-70% 
granite and quartzite 
pebbles: clay and sand 
matrix: iron staining: 
caliche stringers: poorly 
sorted, unconsolidated: 
damp. 

22.0-24.0*-Sample. 
Recovered 2.0/2.0'=100%. 
GRAVEL: moderate reddish 
brown (10R 4/6) : clay and 
sand matrix: 50-70% 
pebbles: some schists and 
quartzite; sandstone: 
unsorted: damp. 

24.0-26.0*-Sample. 
Recovered 2.0/2.0'=100%. 
GRAVEL: moderate reddish 
brown (10R 4/6) : clay and 
sand matrix: 50-70% 
pebbles: some schists and 
quartzite: sandstone: 
unsorted: sandy lenses at 
24.3-24.5' 2" thick: damp. 

26.0-28.0*-Sample. 
Recovered 1.9/2.0'=95%. 
GRAVEL: light brown (5YR 
5/6): some quartzite 
cobbles: dark yellowish 
orange ( 1 O Y R  6/6) 
limonite: poorly sorted: 
angular; unconsolidated: 
damp. 

28.0-28.5'-Sanple. 
Recovered 0.0/0.5'=01. 

28.5-30.0*-Sample. 
Recovered 1.5/1.5 =loo%. 
GRAVEL: moderate 
yellowish brown (1OYR 
5 /4 ) :  quartzite pebbles 
and cobbles: sandy clay 
matrix: poorly sorted: 
unconsolidated: damp. 

?emark8 Lo& by: C. Walker - -  Checked by: 

Project No. 
106p06222 Hydro-Search, Inc. Page 3 a f  5 



emarkt Logged by: C. Walker checked by: 
Voject No. 

106Po6222 Hydro-Search, Inc. Page4 of 5 



?ro joot: Rocky Flats Plant [LOG OF BORING NO. 41-86 

0.t. OrUkd 8/16/86 - 8/18/86 Coordinator N 36611.4 E 25437.1 
around Surfaco Elovation 5 9 4 0 . 0  3 

Matorlai Doocriotlon 

40.0-41.2'-Sample. 
Recovered 1.2/1.2'=100%. 

41.2-41.7'-Sample. 
Recovered 0 . 0 / 0 . 5 ' = 0 % .  

as above: wet. 

41.7-43.01-Sample. 
Recovered 1.2/1.3 '192%. 
GRAVEL: moderate 
yellowish brown (1OYR 
5 /4 ) :  granite and 
quartzite pebbles: clayey 
sand matrix; dark 
yellowish orange (lOYR 
6/6) iron staining: poorly 
sorted; unconsolidated; 
vet. 

43.0-44.ag-Sample. 
Recovered 1.4/1.5'=93%. 

brown (5YR 5/6) to 
moderate brown (5YR 4/4) : 
granitic pebbles and 
cobbles: sandy clay 
matrix: poorly sorted: 
subangular: 
unconsolidated: wet. 

moderate reddish orange 
( 1 0 ~  6/6) : quartz and 
feldspar sand; fine to 
coarse-grained: trace 
granitic pebbles and 
cobbles: poorly sorted: 
unconsolidated: wet. 

43.0-44.0'. GRAVEL: light 

44.0-44.4'. SAND: 

ARAPAHOE FORMATION 

44.0-44.88. CLAYSTONE: 
yellowish gray (5Y 7/21: 
silty: black organic 
flakes; poorly 
consolidated; wet. 

1 
TOTAL DEPTH: 44.8' 

'on t .ti0 R .t.'l a n c 
OBbWd lncl 

20 I C  
7-rI-r 

Iemark8 Logged by: C. Walker checked by: - 
'reject No. 

106w6222 I Hydro-Search, Inc. 



I WELL 41-86 

WELL CONSTRUCTION SUMMARY 
LOCATION of COORDS: ELEVATION: GROUND LEVEL 5940.0'3' 

E 2 5 4 3 7 . 1  TOPOF CASING 5 9 4 1 * 8 3 '  1 .h  

CONSlRUCTION TIME LOG: 
I S A R I :  I FINISH 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 44.70' Hole: 45.06' 
BOREHOLE DIAMETER 7k1 

DRILLER Bovles Brothers Drilling Co. 
15865 W. 5th Avenue 
Golden, CO (Tony Robinson) 

RIG Acker 
BIT(S1 bit 

TASK - 
DRILLING: 

vancer 

GEOPHYS LOGGING: 

CASING: 

1745 
1207 

1420 I 

8/19 1820 8/19 
8/19 1420 ,- 

9/23 9/25 
CEMEPiTINO: 

, SURFACE CASING 5" x 4' S t 4  W/ lockinp 
1 

WELL DESIGN: 

BASIS: GEOLOGIC LOG GEOPHYSICAL LOG - 

1815 
1825 
16% 

OTHER: I 8/19 1 1815 I 8/19 --- Bentonite 1820 

I I I 

WELL DEVELOPMENT 

See Well Develomnt Surmarv Sheet. - - - --I- -- 
CASING: CI 2" I.D. Sch. 5 type 316 stain- 

less steel, threaded and flush 
jointed. 

SCREP(: s~ 2" 1.D. Sch. 5 type 316 stain- 
. less steel, threaded and flush 
jointed, 0.010" wire wrap screen 
0.25' wlded bottcm cap. 

CENTRAlIZERS (see ccmnents ) 

COMMENTS: 

Water encountered at 36.7' during drilling 

&D of s-s steel mine: 1.80 ' 
I t 

0 
W 
3 
0 
K n 

FILTER HATERIAL 32-42 silica sard 
2.79' - 44.70' 
CEMENT portland - I 
0.00' - 2.00' 
OTHER 3/8" bentonite pellets 
2.00' - 2.79' 

~~ ~~ ~ -~ 

Well built thrcu& c a s h  advancer; no 
centralizers used. 

CONSULTING HYDROLOGJ STS - GEOLOGIST 



I 

1615 

1650 

WELL DEVELOPMENT SUMMARY 

Bailed 15.5 gals. 

Bailed - 

WELL 4 1-86 

DATE 

9-2386 

9-23-86 

9-24-86 

9-24-86 

9-2!j-86 

TIME I METHOD VOLUME APPEARANCE 1 COMMENTS 

; 7 gals. 

I 
I 
I 

Hydro-Search, Inc. R ~ M )  oenvw 

&dim to light 
brown, turbid 

1 Well Bore Volune = 2.24 gals. 
10 Well Bore Volms = 22.4 gals. 

plrnp stuck at 
7/22.4 gals. plrged to date 

30' down hole 

Lifted large ammt of sand 

b m .  I Last 3 gals. bailed =re clear - 
22.5/22.4 gals. plrged to date 

turbid, then- 
clear 
Light brown to 
clear 



I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
1 
1 

UUIFER TEST DATA WEU 41-06 

Type of Aquifer Test: Bail down - Recovery Project No.: 106PO6222 
How Q Heasured: 4.5 gallon bucket .Location: Rocky F la t s  Plant 
How W.L.'s Heasured: Olyrpic Well Sounder Personnel: J. Pearce, H. Bergran 
Heasuring Point for W.L.'s: 
Elevation of Measuring Point: 5943.12' 

Top of Casing 

Depth of purp/airline: N l A  
Start bailing: Tire: 930.00 
Stop bailing: Tire: 945.lb 
Duration of Aquifer Test: 4362.2 Bin. 

TIHE WATER LEVEL DATA COHHEHTS 
t = 15.16 Bin. at t '  = 0 Static Water Level: 24.91' .......................................................................................... 

t t '  Water Draw- 
Level down 

0 
15.2 
15.7 
16.2 
16.7 
17.2 
17.7 
18.2 
18.7 
19.2 
19.7 
20.2 
21.2 
22.2 
23.2 
24.2 
25.2 
26.2 
27.2 
28.2 
29.2 
30.2 
32.2 
34.2 
36.2 
38.2 
40.2 
42.2 
44.2 
46.2 
48.2 
50.2 
55. 2 

0 
.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
17.0 
19.0 
21.0 
23.0 
25.0 
27.0 
29.0 
31.0 
33.0 
35.0 
40.0 

Begin bai l ing 
Stop bai l ing 43.98 19.07 

43.64 18.73 (bailed 2 gallons) 
43.36 18.45 
43.10 18.19 
42.82 17.91 
42.57 17.66 
42.27 17.36 
41.96 17.05 
41.75 16.84 
41.42 16.51 
41.21 16.30 
40.71 15.80 
40.19 15.28 
39.76 14.85 
39.32 14.41 
38.91 14.00 
38.51 13.60 
38.15 13.24 
37.88 12.97 
37.57 12.66 
37.30 12.39 
36.07 11.96 
36.51 11.60 
36.29 11.38 
36.06 11.15 
35.92 11.01 
35.76 10.85 
35.65 10.74 
35.54 10.63 
35.51 10.60 
35.45 10.54 
35.41 10.50 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

60.2 
65.2 
70.2 
15.2 
80.2 
85.2 
90.2 
95.2 
100.2 
110.2 
120.2 
130.2 
140.2 
150.2 
160.2 
170.2 
180.2 
190.2 
200.2 
215.2 
230.2 
245.2 
260. 2 
275.2 
290.2 
305.2 
320.2 
335.2 
350.2 
380.2 
1400.2 
1860.2 
2870.2 
3429.2 
4362.2 

45.0 
50.0 
55.0 
60.0 
65.0 
70.0 
75.0 
00.0 
85.0 
95.0 
105.0 
115.0 
125.0 
135.0 
145.0 
155.0 
165.0 
175.0 
185.0 
200.0 
215.0 
230.0 
245.0 
260.0 
275.0 
290.0 
305.0 
320.0 
335.0 
365.0 
1385.0 
1865.0 
2855 0 
3414.0 
4347.0 

35.42 10.51 
35.39 10.40 
35.31 10.46 
35.41 10.50 
35.38 10.47 
35.41 10.50 
35.40 10.49 
35.40 10.49 
35.44 10.53 
35.43 10.52 
35.41 10.50 
35.42 10.51 
35.43 10.52 
35.44 10.53 
35.44 10.53 
35.44 10.53 
35.44 10.53 
35.44 10.53 
35.42 10.51 
35.40 10.49 
35.39 10.48 
35.41 10.50 
35.41 10.50 
35.39 10.48 
35.40 10.49 
35.39 10.48 
35.37 10.46 
35.40 10.49 
35.30 10.47 
35.40 10.49 
35.72 10.81 
35.48 10.57 
35.49 10.58 
35.59 10.68 
35.63 10.72 902 recovery a t  

26.81'. (only recovered 
702) 



I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
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CP -37 
3 
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0 
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Q) 
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L 
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Q -43 

4 

-46 

AQUIFER TEST DATA 
WELL 41-86 

I I 1 I 

0 20 40 60 80 100 

Time (min.) 



I 
R 
I 
I 
I 
8 
I 
I 
I 
I 
I 
I 
I 

I 
1 
1 
I 
I 

m 

1 2 /  11/87 
Water L e ve l  Data  

f o r  
Rockwell (Rocky F l a t s )  

Date Depth to Water E l e v a t i o n  
Measured from TOC TOC ( f t )  

** Well Number: 4186 

09/23/86 
09/ 25/86 
09/ 30/86 
10/13/86 
11/26/86 
01/01/87 
02/01/87 
05,’36/87 
06i31/87 
07/08/87 
07; 20/8 7 
08/06/87 
09/ 01/87 
10/22/87 
11/02/87 
12/ 01/87 

2 7 . 2 8  
37.02 
27.03 

33.56 
31.88 
30.13 
34 .I 27 
34.30 
35.80 
36.30 
36.60 
36.70 
37 -20 
37.40 
38.24 

38 I 38 

5941.83 
5941. a3 
5941 .a3 

5941.83 

5941. a3 

5941 .a3 

5941 -83 

5941 -83 

5941.83 
5941.83 

5941.83 
5941.83 
5941 -83 
5941.83 

5941 -83 
5941. a3 

water Leve l  
E l ev .  ( f t )  

5914.55 
5904.81 
5914 -80 
5903.45 
5908.27 
5909.95 
5911.70 
5907.56 
5907.53 
5906.03 
5905.53 
5905.23 
590s. 1 3  
5904 .. 63 
5904.43 
5903.59 



INDEX OF DATA 

Boring No.: 42  - 86 

Completed as well? Y e s  

Data in File 

x Log  of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 
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7 
CfOjOCt: Rocky Flats Plant LOG OF BORING NO. 42-86 

Oat. Drillod 9/12/86, 9/13/86 Coordinatoc, N 3 6 5 6 5 . 8  E 2 4 0 0 7 . 9  
Boring Mothod H O ~ J W  stan hger around Surfaco Elovation 5 9 5 4 . 3 4  

ROCXY PLATS ALLUVIUM 

O-2.Ot-Samp1e. Recovered 
0.5/2.0 '=25. b . GRAVEL: 
medium bluish gray (5B 
5/1): granite and 
quartzite pebbles and 
cobbles: some clay; 
caliche stringers; poorly 
sorted: unconsolidated: 
dry. 

2.5'-cuttings. GRAVEL: 
Same as above; dry. 

2.0-3.3'-Sample. 
Recovered 1.0/2.0 '=50b. 
GRAVEL: medium gray (N 
5): granite and quartzite 
pebbles and cobbles: 
coarse sand matrix: poorly 
sorted: subangular; 
unconsolidated; dry. 

3.3-5.0'-Sample. 
Recovered 1.7/1.8'=942. 
GRAVEL: Same as above: 
dry. 

5.0-6.5'-Sample. 
Recovered 1.5/1.58==100b. 
GRAVEL: Same as above: 
dry. 

6.5-8.OV-Sample. 
Recovered 0.3/1.5'==222. 
GRAVEL: Same as above: 
dry. 

8.0-8.9'-Sample. 
Recovered 0.0/0.9'=02. 
Drilled with center bit in 
augers. 

8.9-11.5'-Sample. 
Recovered 0.0/2.6*=01. 

lemarkr Lo& by: C. Walker 



ProJoct: Rocky Flats Plant LOG OF BORING NO. 42-86 

0.10 Drlllod 9/12/86, 9/13/86 Coordlnatm X 3 6 5 6 5 . 8  E 2 4 0 0 7 . 9  
Borlng Mothod b l l m  Stem Auger around Surfaco Elovatlon 5 g 5 4 . 3  4 

11.5-13.0t-Split Spoon. 
Recovered 1.0/1.5'-67?. 
GRAVEL: grayish orange 
pink (5YR 7/2) to moderate 
brown (5YR 4/4) ; granitic 
pebbles and cobbles in 
sand matrix; poorly 
sorted: angular to 
subangular: 
unconsolidated; dry. 

13.0-14.01-Sample. 
Recovered 0.9/1.0'=90%. 
GRAVEL: grayish orange 
pink (5YR 7/2) to moderate 
brown (5YR 4/4) ; Same as 
above: dry. 

14.0-16.0'-Sample. 
Recovered 2.0/2.0'=100%. 
GRAVEL: Same as above; 
dry. 

16.0-16.5'-Sample. 
Recovered 0.5/0.5'=100%. 
GRAVEL: moderate reddish 
brown (10R 6/6) ; granitic 
pebbles and cobbles in 
sand matrix; poorly 
sorted; subangular to 
angular; unconsolidated; 
dry- 

17.5-18.5'-Sample. 
Recovered 1.0/1.0~=100%~ 

106po6222 Hydro-Search, Inc. 

omark8 Io@ by: C. Walker 



Probet: Rocky Flats Plant .LOO OF' BORING NO. 42-86 

boring Mothod b i i o ~  sten hger Wound 8urfaco Elovatlon 5 9 5 4 . 3  4 
0110 0r111od 9/12/86, 9/13/86 COOrdl8UtW N 3 6 5 6 5 . 8  E 2 4 0 0 7 . 9  

25.0-27.01-Sample. 
Recovered 0.0/2.0'=0%. 

27.0-29.0'-Sample. 
Recovered 0.8/2.0*=402. 

27.0-28.6 ' . GRAVEL: 
moderate yellowish brown 
(lorn 5/4): granitic 
pebbles and coarse-grained 
sand (-502) : poorly 
sorted: unconsolidated: 

28.6-29.0'. SANDSTONE: 
yellowish gray (5Y 7/2) : 
fine-grained; quartzose: 
well sorted: well rounded: 

Iemarka Z O d  bv: C. Walker 



C ~ O J O ~ :  Rocky Flats Plant ILOO OF BORING NO. 42-86 
B 

0810 DrIIIod 9/12/86, 9/13/86 COOrdh.tO8 N 3 6 5 6 5 . 8  E 24007.9 

Mat orlal Ooacrlotion 

29.0-31.01-Sample. 
Recovered 2.0/2.01-1001. 
CWLYSTONE: pale olive 
(1OY 6/2) to light olive 
brown (5Y 5/6) : silty: 
pale yellowish orange 
( 1 O Y R  8/6) stringers; some 
organic fragments: poorly 
consolidated; damp. 

31.0-33.08-Sample. 
Recwered 1.2/2.Oa=60b. 
CLAYSTONE: Same as above. 
Grades downward into 
sandstone: very 
fine-grained: well sorted; 
poorly consolidated; damp. 

33.0-35.0'. Lost core. 

TOTAL DEPTH: 35.0' 

emarkr zO@ by: C. Walker 



WELL 42-86 

I 
I 
1 

P 
1 

L 

WELL CONSTRUCTION SUMMARY 
LOCATION Of COORDS: ELEVATION: GROUND LEVEL 5gT4 34' 

TOPOF CASING 5956*43'  

DRILLING SUMMARY: 

TOTAL DEPTH Well: 29.70' 
BOREHOLE DIAMETER 

&le: 35.00' 
71 t i  

DRILLER les Brothers Drillh Co. 
15865 W. 5th Avenue 
Golden, CO (Tony Robinson) 

RIG 

8lT(S) hi r 

DRILLING FLUID None 

SURFACE CASING 5" x 4' steel. w/ h k h g  
CWD 

WELL DESIGN: 

BASIS: GEOLOGIC LOG GEOPHYSICAL LOG - 
CASING STRING&): C= CASING S=SCREEN 

0.00' 6.12' C1 - 
6.12' - - I - -- - -- 

4.00' - 29.70' 
CEMENT I 
0.00' - 2.90' 
OTHER 3/8" bentonite wllets 
2.90' - 4.00' 

~ 

CONSTRUCTION TIME LOG: 

TASK - 
DRILLING: p11 r 

7 p  c a s k  ad- 
vancer 

GEOPHYS. LOGGING: 

CUING: 

FILTER PLACEMENT 

CEMENTING: 
CEVELCPMENT: 

OTHER: 
Bentonite 

START I FINISH 

0805 9/13 9/15 
1720 9/15 9/15 

9/22 1100 9/24 

9/16 1240 9/16 

--- 

-1-1- 

1420 
1815 - 
- 

1240 
1310 
1510 

1245 

WELL DEVELOPMENT 

See Well DevelopIlent Surmary Sheet. 

COMMENTS: 

Water encantered at 19.8' during drillinp. 

TOD of stainless steel cas+: 2 . 0 9  ' 
~ 

Cave fran 'lIl to 29.70' 

Well built th& casinn; m centralizers 
used. 

HYDR0-S EARCH RENOODENVER CONS ULTl NG HY DROLOGI STS - G EO LO G 1 ST: 



WELL ,L, 

APPEARANCE 

&dim to dark 
tan 

I 
I 
1 

COMMENTS 
1 well Bore Volune = .84 gals. 
10 Well Bore Volunes = 8.4 gals. 
2 liters fine sand remnred 
9/8.4 gals. purged to date 

WELL DEVELOPMENT SUMMARY 

1100 

1630 

0910 

1510 

DATE 

Bailed 9 gals. 

Airlifted - 

Bailed 80 gals. 

Bailed 20 gals. 

9-22-86 

&dim to dark 
bmwn 
&dim to dark 
tan to b m  

Light b m  

9-22-86 

Cleared sand fmnw211 

89/8.4 gals. purged to date 

109/8.4 gals. plrged to date 

9-22-86 
~ 

9-23-86 

9-24-86 

9-26-86 

___ 

TIME1 METHOD I VOLUME 

1 100 I 
I 1 

I I 

I I 

Iro-Search, Inc Rem o e n v ~  

- 1  



PRDGRAII SLUGT, VERSION 4,OCT. 1985 

THIS PROGRM CRLWLATES EM TRAMISSIVITIES FROM SLWTEST DATA BASED M1 TW ANALYTIClK APPRWHES: 
(1) RETHOD Of COOPRI, BUEOEHMFT AND PAP4DOPULOS. 1967 WTICLE IN VM.3,RO.l OF MWI ENTITLED 

'RESPONSE OF A FIWITE DIAMETER ELL TO WI IMSTAWTMWS M S E  I# MATER') 
12) llLTHOD OF BoulER BWD RICE, 1976 (ARTICLE I N  VOL. 12, 10.3 OF YRA ENTITLED 

'A SLUG TEST ma DETE~IWINS HYDRAULIC M ~ T I V I T Y  OF uwmwim w~ms 
mini cmmv PMTIIYLY PWETUTIHG YULS*) 

MWRT NO., 1-0118-87 CLIENT: Raknll Intnnrtionrl 

1TE u)cIITIwI: k k y  flats Plant ME OF SLUG TEST: 10.14-87 

FIDB IMSTIMTOI1: Kevin kWri11 

1.00 
2.00 
3.00 
4. 00 
5.0 
6.80 
7.00 
B. 00 
9.00 

10.00 
15.00 

,650 
,420 
,270 
170 

I 1 2 0  

,070 
,010 
,030 
I 020 
,010 
,010 

sWxESSI# cmwm 
VMUES FOR HO 

(FEET) 

.6201 
1.0397 
.9%9 



COllPUTED RESULTS WIN6 DIMER W USIN6 AND SCREEN: I 
I 
R1 

I 
4 
I 
1 
I 



12; 11/87 
water Level Data 

fo r  
Rockwell (Rocky f l a t s )  

Date Depth to Water E leva  t ion 
Measured from TOC TOC ( ft)  

** Well Number: 4286 

091 22/86 
09/23/86 
09/ 24/86 
10/13/86 
01/01/87 
02/01/87 
03/ 12/07 
05/ 07/87 
061 02/87 
07/08/87 
07/23/87 
08/03/87 
09/01/87 
09/03/87 

09/28/87 
11 / 03/07 
12/01/87 

09/03/87 

21.48 
22.12 
22.17 
22.92 
46 75 
15.63 
14.08 
10.13 
12.60 
13.40 
15.60 
17.20 
19 30 
19.60 
19.60 
20.40 
22.30 
22 - 03 

5956.43 
5956.43 
5956.43 
5956.43 
5956.43 
5956.43 
5956 I 43 
5956.43 
5956.43 
5956.43 
5956.43 
5956 - 43 
5956 - 43 
5956.43 
5956.43 
5956.43 
5956.43 
5956.43 

Water Level 
€lev. ( f t )  

5934.95 
5934.31 
5934 - 26 
5933.51 
5909 .. 68 
5940.80 
5942.35 
5946.30 
5943.83 
5943.03 
5940.83 
5939.23 
5937.13 
5936.83 
5936.83 
5936.03 
5934.13 
5934.40 



INDEX OF DATA 

Boring No.: 43-86 

Completed as well? Y e s  

Data i n  File 

x Log of Borehole 

y Well Construction Summaries 

x Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

- Packer Test Data and Results 

77 Water Level Data 
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I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
3 
I 
1 
I 
I 
I 
I 
I 

Matorid Dorcrlotlon Depth 

ROCKY FLATS ALLUVIUM 

0-1.0'-Sample. 
Recovered 1.0/1.0*=100%. 
GRAVEL: grayish brown 
(5YR 3/2): 50-60% granitic 

. I  /I  

I 
I ' = e - '  -1 pebbles and cobbles: 

1 - 2 .  

1 30-40% sand and clay: 
caliche stringers: poorly 
sorted: unconsolidated: 
dry. 

l.0-3.0t-Sample. 
Recovered 0 . 0 / 2 . 0 ' = 0 % .  
Drilled with center bit in 
augers. 

3.0-3.3'-Sample. 
Recovered 0.2/0.3'=67%. 

- 
Pr ojoct: Rocky Flats Plant LOG OF BORING NO. 43-86 

0.10 Drlllod 9/25/86 Coordinator N 36415,O E 22761.7 
Borlng Mothod Stem AuFr around Surfaco Elovatlon 5 9  7 0.3 9 

Hydro-Search, Inc. 

hmafk8 ID& by: C. Walker 



Pro)ect: Rocky Flats Plant LOG OF BORING NO. 43-86 

Date DrIIIed 9/25/86 Coordinate* N 3 6 4 1 5 . 0  E 2 2 7 6 1 . 7  
8orlnq Method Hollm stan Auger around Surface  Elevrtlon 5 9 7 0 . 3 9  

Material 008crlotlon 

10.0-12.0'-Sample. 
Recovered 1.7/2.0*=852. 

12.0-14.0'-San1ple. 
Recovered 2.0/2.0'=1002. 
GRAVEL: moderate brown 
(5YR 4/4) : quartzite 
pebbles and cobbles 
(20-30%) and coarse- 
grained sand: poorly 
sorted; angular to sub- 

14.0-15.5*-Sample. 
Recovered 0.8/1.5*=53%. 
GRAVEL: moderate 
yellowish brown (1OYR 
5/4): granitic pebbles and 
cobbles to fine-grained 
sand: poorly sorted; 
unconsolidated; dry. 

15.5-16.0*-Sample. 
Recovered 0 . 0 / 0 . 5 * = 0 % .  
Drilled with center bit in 

16.0-16.5'-Sample. 
Recovered 0.5/0.5'=1002. 

ARAPAHOE FORMATION 

16.5-18.0*-Sample. 
Recovered 1.3/1.5'=87%. 

emarkm ID@ by: C. Walker 



Pro joct: Rocky Flats Plant ILOG OF BORING NO. 4386 

Date Dr1110d 9/25/86 CoordJnrtm N 36415.0 E 22761.7 
Boring Method M l m  Sten her Qround Surfaco Elovatlon 5 9 7 0 .3 9 

Mat or IaJ 00 8 c riot Ion 

16.5-17.0'. CLAYSTONE: 
dark yellowish orange 
(10YR 6/6) to olive gray 
( 5 Y  5/2); consolidated; 

fine-grained; friable; 
moderately sorted; 
subangular to subrounded; 
friable; poorly moderatley 

, well cemented;-damp. 
17.3-17.8'. CLAYSTONE: 
dark yellowish orange 
( 1 O Y R  6/6) to olive gray 
( 5 Y  5/2) ; consolidated; 

\damn - 
17.8-18.0'. SANDSTONE: 
yellowish gray ( 5 Y  7/2) : 
fine-grained: friable; 
moderately sorted; 
subangular to subrounded: 

18.0-20.0'-Sample. 
Recovered 1.5/2.0'=752. 

18.0-18.5'. CLAYSTONE: 
dark yellowish orange 
(1OYR 6/6) to olive gray 
(5Y 5/2); consolidated; 

18.5-20.0 ' . SANDSTONE: 
yellowish gray ( 5 Y  7/2) ; 
fine-grained; friable; 
moderately sorted: 
subangular to subrounded; 
poorly cemented: fractures 

dusky yellow brown 

20.0-22.01-Sample. 
Recovered 2.0/2.0'=1002. 

YR 7/21 mottles: dams. 

20.0-20.8'. CLAYSTONE: 
moderate yellowish brown 
(1OYR 5/4) and yellowish 
gray (5Y 7/2); silty: 
laminated; poorly consoli- 
lated; damD. 
20.8-22.0'.  SANDSTONE: 
roderate yellow (5Y 7/6) ; 
medium to fine-grained; 
clayey; moderately sorted; 
subangular to subrounded; 
poorly cemented; damp. 
TOTAL DEPTH: 22.0' 

lomark8 Lopsred by: C. Walker 

- 
'en t atlo R e8?4 anc 
( B b w d  lncl 

20 4a m 



!5 

30 

)5 

40 

45 

io 

WELL 43-86 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL 5970.39 '  

N 36415.0 E 22761.7 TOP OF CASING 5972.49'  
LOCATION or COORDS: 

DRILLING SUMMARY: 

TOTALDEPTH W e l l :  16.75' Hole: 22.00' 
BOREHOLE DIAMETER 72' 

DRILLER Bovles Brothers Drillinp: CO. 
15865 W. 5th Avenue 
Golden. CO (Tom Rob& 

Blade b i t  and bu 11 nose b i t  
RIG Ack-er 

BlTW 

DAlUlNG FLUID 

SURFACE CASING 4' x 5" steel w/ 1ockinP 

WELL DESIGN: 

s ~ =  s~ 2" I.D. Sch. 5 twe 316 stain- 
less steel. threaded and flu& 
iointed, 0.010" wirewrm scm 
0.25' wlded bottan C~D. 

XHTRIILIZERS 304 stainless steel 
9.61' - 10.80' 

flLfER MATERIAL -& 

CEMENT f h r  

OTHER 3/W bentonite Dellets 

3.00' - 16.80' 

0.00' - 2.10' 

2.10' - 3.00' 
16.80' - 17.20' 

~~~ ~ 

CONSTRUCTION nME LOG: 
FINISH ' START 

TASK - 
DRILLING: 1986 

I-I-1-1-1 

1-1-1-I- ---- 
9/26 1590 9/26 ,15201 

9/26 1576 9/26 1540 
10/1'0820 - - 

I 
9/26 1520 9/26 1526 ' 
9/26 1445 9/26 1453 

CEMENTING: 

OTHER: 
Bentonite 

WELL DEVELOPMENT I 

See Well D w e l o v n t  Sheet. 

I 
:OMMENTS: I 

No water encarntered durk  drilling. 

9 * : 2 . 1 0 '  

to 17 31)' 

EONSULTING HYDROLOGISTS-GEOLOGISTS 



I 
I 
1 
I 
I 
I 
I 
II 
I 
I 
I 
I 
8 
I 
1 
I 
I 
I 
I 

WELL DEVELOPMENT SUMMARY 
WELL 43-86 

D A T E  I TIME1 METHOD I V-PPEARANCE 

Hydro-Search, Inc. Reno R~VW 



12/'11/87 
Water Leve l  D a t a  

fo r  
Rockwell (Rocky F l a t s )  

Date Depth t o  Water Elevation 
Measured from TOC TOC ( f t )  

** Well Number: 4386 

10/'10/86 
?O/ 13/86 

01/01/87 
02/01/87 
03/11/87 
05 /08/87 
06/02/87 
07/07/87 

08/04/87 
09/ 01/87 
09/29/87 
11/03/87 
12/01/87 

1 1  i26/a6 

07/27/87 

-1.00 
-1.00 
16.76 
18.33 
16.75 
15.42 
13.10 
14 I 87 
14 I 20 
16.10 
16.80 
16.50 
18.00 
18.30 
16.75 

5972 * 49 
5972.49 
5972.49 
5972.49 
5972.49 
5972 I49 
5972.49 
5972.49 
5972.49 
5972.49 
5972.49 
5972.49 
5972 -49 
5972.49 
5972.49 

Water Level  
E l e v .  (ft) 

5955 - 73 
5954.16 
5955.74 
5957.07 
5959.39 
5957 I 62 
5958 .. 29 
5956.39 
5955.69 
5955.99 
5954.49 
5954.19 
5955 I74 



INDEX OF DATA 

Eoring No.: 4 6 - 8 6  

Completed as well? v p ~  

Data i n  Filc 

x Log of Borehole - 
- x Well Construction Summaries 

- x Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - x 

x Water Level Data - 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
DECEMBER S I ,  1987 APPENDIX E 1 ROCKY FLATS P W T ,  GOLDEN, COLORADO DRAFT 
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Pro joct: Rocky Flats Plant LOG OF BORING NO. 46-86 

Oat. Drlllod 9/16/86, 9/17/86, 10/9/86 Coordinatos N 37944.7 E 15181.3 
Borlng Mothod Casing Driver /Nc Core dround Surfaco Elovatlon 6065.72' 

Material Dercrlptlon Depth 

0-8. O 'd -Cutt ingr GRAVEL: 
gray orange (1OYR 7/61 ; 
granite and quartzite 
pebbles and cobbles; some 
silt and quartz sand; 
poorly sorted; 
unconsolidated; dry. 

8.0-13.0'-Cuttinge. 
GRAVEL: same as above; 

13.0-17. o 1 -Cuttings. 
GRAVEL: moderate brown 
( ~ Y R  4/4) ;  granite, 
quartzite and muscovite 
pebbles; some sand and 
silt; trace limonitic 
clay; poorly sorted: 
angular; unconsolidated; 

17.0-21~.0'-Cuttings. 
GRAVEL: moderate brown 
(5YR 4 / 4 ) ;  40-60% 
quartzite cobbles; sandy 
and silty; poorly sorted; 
unconsolidated; damp. 

om8rk8 Io@ by: T. Gulliver Checked by:- 

'roloct No. 
106m222 Hydro-Search, Jnc. Page I of 9 
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Pro Joct: Rocky Flats Plant LOG OF BORING NO. 46-86 

0.10 DrlIIod 9/16/86, 9/17/86, 10/9/86 Coordinator N 37944.7 E 15181.3 
Borlng Mothod Casing DriverlNC &re Qround Surfaco Elovatlon 6065.72 

20.0-29.0'-Cuttings. 
GRAVEL: moderate brown 
(5YR 4/4) granite and 
quartzite cobbles and 
boulders, coarse to fine- 
grained sand and silt; 
poorly sorted; angular; 
unconsolidated; dry to 
damp. 

29.0-36.0'-Cutting~. 
GRAVEL: same as above; 
damp. 

tomark8 Logged by: T. Culliver 
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ILOG OF BORING NO. 46-86 PI 0 joct: Rocky Flats Plant 
I 

Oat. Dr1110d 9/16/86, 9/17/86, 10/9/86 Coordlnater N 37944.7 E 15181 3 

Depth Material Dercription 

44.0-52.5*-Cuttings. 
GRAVEL: moderate brown 

quartzite cobbles; silty 
and sandy matrix; poorly 
sorted; unconsolidated; 

(5YR 4/4) ; -40-60% 

matrix; poorly sorted; 
unconsolidated; moist. 

57.0-63.0'-Cuttings. 
GRAVEL: moderate brown 
( ~ Y R  414); 30-502 granitic 
pebbles and cobbles; silty 
sand matrix; poorly 
sorted; uncon8olidat.d; 

Borlng Method Casing Driver/NC Core around Surfaco Elevation 6065.72 ' 

lomarka bggecl by: T. Gulliver 

- 
en t atlo k e 8781 an c 1 

tBlowd Inc t 
20 40 m 
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- 
Pro joct: Rocky Flats Plant LOG OF BORING NO. 46-86 

Date DrIIIod 9/16/86, 9/17/84 10/9/86 Coordinator N 37944.7 E 15181.3 
Borlng Method Casing Driver/NC Core around S u r f a c e  Elovation 6065.72 ' 

BroJoot No. 
106FQ6222 

lomark8 bgged by: T. Gulliver 
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Rocky Flats P lant  ILOG OF BORING NO. 46-86 Pro Joct: 

0.10 Drlllod 9/16/86, 9/17/86, 10/9/86 Coordlnrtor, N 3 7 9 4 4 . 7  E 15181.3  
BorIng Mothotd Casing Driverm Core Qround Surfrco Elovation 6065.72 * 

Romrrkr, 

80.0-88.0'-CuttingS. 
GRAVEL: moderate brovn 
(SYR 4/4) : 702 granite and 
quartzite pebbles and 
cobbles: sandy; poorly 
sorted: unconsolidated; 
moist. 

88,0-90.0'-CuttingS. 
GRAVEL: moderate brown 
(5YR 4/4) : granite and 
quartzite pebbles and 
cobbles: silty; poorly 

---_ --_ I--_: ---_ 97.0-102.of-Sanple. 

----I - -__  light gray (N 6) claystone 

---_ -_-  r --- - - -1 Recovered 0 . 0 p . O  ' . 
L---- Cuttings indicate a medium 

with black (N 1) organic 
wood fragments . 

- -__  --_ - - _ _  
---- 



ILOG OF BORING NO. 46-86 

Date Drilled 9/16/86, 9/17/86, 10/9/86 Coordinates N 37944.7 E 15181.3 
Boring Method &!ing Driverm Core Qround Surface Elevation 6065.72 I 

$4 Material Description 

?emarks Togged by: T. Gulliver 

102.0-105.0'-Sample. 
Recovered 0.4/3.0'=132. 
RQD-O.4/0.4'=100%. 
CLAYSTONE: light olive 
gray (5Y 5/2) to olive 
gray (5Y 3/2) ; medium 
light gray (N 5) mottles: 
dark yellowish orange 
(LOYR 6/6) limonite stain; 
vertical fractures with 
limonite stains: fine- 
grained sand pocket in 
center of core: some wood 
fragments: firm; damp. 

105.0-109.5'-Depth 
correction. CLAYSTONE: 
Same as above; damp. 

109.5-112.5'-Sample. 
Recovered 0.4/3.0'=132. 
RQD==O/O. 4 '=Ob. 
CLAYSTONE: Same as above: 
iron concretions: damp. 

112.5-116.5'-Sample. 
Recovered 3.O/4.Oi=75%. 
RQD=0/3.0'=0%. 
CLAYSTONE: medium gray (N 
5) to light olive gray (5Y 
5/2) claystone: firm: 
damp. 

116.5-121.5'-Sample. 
Recovered 2.7/5.0'=542. 
RQb2.5/2.7'=93%. 
CLAYSTONE: medium dark 
gray (N 4) i light olive 
brown (5Y 5/2) to light 
olive gray (5Y 5/6) 
mottles: some silt: 
vertical fracture; firm; 
dry to damp. 

- -  

Project No. 
106m222 Hydro-Search, Inc. P a g e 6 0 f 9  

- 
(Bbws/Foot 

20 40  m 



121.5-126.5'-Sample. 
Recovered 2.6/5.0'=52%. 
RQD=4.3/4.8'=90%. 
CLAYSTONE: medium dark 
gray (N 4): trace silt: 
unweathered i soft: sticky; ' 
damp to moist. 

126.5-131.5'-Sample. 
Recovered 4.8/5.0'=96%. 
RQD=4.3/4.8'=90%. 

126.5-126.9': CLAYSTONE: 
radium dark gray (N 4) ; 
trace silt; calcite filled 

I fracture at bottom of 
l core: firm: damp. 

126.9-127.6': SANDSTONE: 
dark greenish gray (5GY 
4/1) to dark medium gray 
(N 3): very silty: fine to 
medium-grained: moderately 
to poorly sorted; slightly 
calcareous: firm; moist. 

131.5-136.5'-Sample. 
Recovered 1.3/5.0'=26%. 
RQD=O .5/1.3 '=38%. 
CLAYSTONE: Same as above: 
damp. 

136.5-141.5~-sample. 
Recovered 2.3/5.0'=46%. 

CLAYSTONE: Same as above; 
trace very fine-grain4 
sand beds 0.5' thick; very 
firm: darp. 

RQDPO.4/2.3'=17%. 

project: Rocky Flats Plant LOG OF BORING NO. 4 6 %  

Date Drilled9/16/86, 9/17/86, 10/9/86 Coordinates N 37944.7 E 15181.3 
Ground Surface Elevation 6065.72 '  

'en tratior 
3 e 8 s  t anc a 
Bbws/Footl 

20 40 r 



project: ~ o c k y  Flats Pimt LOG OF BORING NO. 46-86 

Date Drilled 9/16/86, 9/17/86, 10/9/86 Coordinates N 37944.7 E 15181.3 
Boring Method Casing Driver/NC Core Ground Surface Elevation 6065.72' 

Material Description 
Depth 
(feet) Typ 

3emarks LO@ by: T. Chlliver 

141.S-146.5t-Sample. 
Recovered 3.8/5.0'=765. 

SILTSTONE: medium light 
gray (N 6) : sandy: 
interbedded with thin to 
thick beds of fine to very 
fine-grained SANDSTONE: 
moderate sorting: silty: 
abundant convoluted 
contacts: beds dipping at 
30 to 50 degrees: firIn; 
damp to moist. 

RQ1)32.8/3.8'~742. 

146.5-l51.l8-Sample. 
Recovered 0.5/5.0'=10%. 
RQD=O/O. 5 !SO%. 
SILTSTONE: Same as above 
with some claystone: 
sandstone laminations in 
fragmonts; damp to Mist. 

151.1-1~4.5~-smple. 
Recovered 3.0/3.0'=100%. 
RQD=0/3.O1=0%. 
SILSTONE: Same as above 
with very fine-grained, 
medium gray (N 5) sand; 
damp to moist. 

154.5-156.5'-Sample. 
Recovered 0.7/2.0'=355. 
RQD=O/O. 7 *=O%. 
SILTSTONE: Same as above: 
medium gray (N 5) with 
medium dark gray (N 4) 
laminations of claystone; 
firm; damp. 

- -  

Project No. 
loaojzzL Hydro-Search, Inc. P a g e 8 o f 9  

'en tratio 
Re a& t anc 1 

B b w  slFool 
20 40 m 



Project: ~ o c k y  Flats p i a t  LOG OF BORING NO.46-86 

Date Drilled 9/16/86, 9/17/86, 10/9/86 Coordinates N 37944.7 E 15181.3 
Boring Method h i n g  Driver/NC Core Ground Surface Elevation 6065.72 '  

Material Description 

156.5-161.5'-sample. 
Recovered 5.0/5.0'=1002. 
RQlt4.0/5.0 ' =80%. 
SILTSTONE: same as above 
with interbedded silty 
sandstone at 157.5' to 
158.5' and 160.5' to 
161.5': sandstone is 
medium gray (N 4); silty; 
very fine to fine-grained: 
laminated: cross-bedded: 
horizontal bedding 
apparent: firm; tight: 
r0i.t. 

161.5-166.5'-Sample. 
Recovered 2.3/5.0*=462. 
RQDP0.5/2.31=22%. 
SILTSTONE: Same as above: 
clayey: interbedded with 
claystone; thin (0.3') 
calcite cemented sandy 
cement: moist. 

TOTAL DEPTH: 166.5' 

Den tratioi 
Re sys t a nc 
:Bbws/Foot 

2 0  40  
7n- r  
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W E I l M M I E  
1986 

9/1608409/16 

10/20Iox)10/20 
10/9 1100 

10/20 1310 --- 

n 

I 986 

10/15 

10/20 

WELL CONSTR 

DRILLING SUMMARY: 

TOTAL ~ ~ p ~ ~ k 1 1 :  160.79' Hole: 166.50' 

. .  
DRILLER- b- 

15865 W. 5 k b . .  ColrlPn- 0 

96.50' - 166.50': brine b i t  

DRILLING FLUID O*O0' - 96*50' : None 

BASIS: GEOLOGIC LOG 2 GEOPHYSICAL LOG - 
CPSING STRING(S): C: CASING S=SCREEN 

O.00L  140.33' C2 - 
140.331 160.79' SI - - -- - -- 

- 
- 
- - -- - -- 

CASING: CI 5" I .D.  steel surface casinn 
~ 2 2 "  I.D. sch. 5 tm 316 stain- 
= less steel. th read4  and flush 

SCREEN: SI 3" I . D .  Sch. 5 twe 316 stain- 

s3 iointed. 0.010" wirewraD screen. 
~ 0 . 2 5 '  wlded bottcm cap. 

CENTRALIZERS 
150.49' - 151.66' 

~ L E R  MA~ER~AL 32-42 silica sand 

80 

00 

138.90' - 163.00' 

0.00' - 138.90' 

137.50' - 138.90' 
163.00' - 165.00' 

CEMENT I 

OTHER 3/8" bentonite wllets 

HY DRO-SEA RCH RENO.DENVER 

WELL 46-86 

IUCTION SUMMARY 
ELEVATION: GROUND LEVEL bnhs - 7 7  

TOPOF CASING 6067.89 ' 

CONSIRUCTION TIME LOG: 

TASK - 
DRILL1 NG : 

NC Core 
- 

GEOPHYS LOGGING 

CnSING; 
511 + 1 

2" stainless 

FILTER RACEMEN7 

CE MEPITI NG: 
CEVELCPMENT: 

OTHER: 

Packer testin 

S T A U  I FINISH 

rlME 

1643 
I645 
I51 1 
151 I 

- 
- 

9/1608409/16 I643 
10/21/ 1600 I l0/21 1 1645 

I050 11/13 

1605 
1150 
1030 

- 

-I-1-1- 
WELL DEVELOPMENT 

See Well Developrent Sumnry Sheet. 

~ 

COMMENTS: 

Water emxmtered at 60' during drillinp. 

TOD of stainless steel casinp: 7 .17 '  

Cave fm ID to 165.00' 

CONSULTING HYDROLOGISTS-GEOLOGIST$ 



Air1 if ted - 
Bailed 

Bailed 

Bailed 

Bailed 

Bailed 

6.5 gals. 

1.5 gals. 

1.4 gals. 

1 gal. 

1.3 gals. 

Bailed 

Bailed 

Bailed 

1 gal. 

I gal. 

- 

WELL ,-, 
WELL DEVELOPMENT SUMMARY 

DATE TIME 
-~ 

APPEARANCE I 
D 

COMMENTS 
I Well .Bore Volum = 0.93 gals. 
10 Well Bore VoluIEs = 9.33 gals. 1050 

Clear w i t h  medim 
brown spray on 
bottan 
W i m  grayish 
brown 
Light brown with 
sand - turbid 

&d-li&t brown 
w/ silt, turbid 

&d-li&t brown, 
turbid 

lQ3MfL 

11-3-86 

IOM 

I320 6 3 9 . 3 3  gals. prged to date 

11-4-86 1030 8.0/9.33 gals. plrged to date 

11-5-46 9.41/9.33 gals. pxged to date 0820 - 
11-6-86 1230 10.4/9.33 gals. plrged to date 

Medim brown, 
very turbid 11.7/9.33 gals. plrged to date 0945 11-7-86 

Wiun b-, 
very turbid l4.2/9.33 d s .  plrp;ed to date 1 1-10-86 0945 Bailed 

Light brown, 
s i l t y  

L i & t d i u m  
brown, turbid 

L i g h t d i m  
brown 

15.2/9.33 gals. purged to date 1 1 - 1  1-86 1330 

16.2/9.33 gals. pxged to date 

11-13-86 

Hydro-Search, Inc. Reno oenver 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 46-86 

I 
1 DATE TESTED: 10/17/86 BY: C. WALKER 

TEST INTERVAL (FEET BELOW GUS.): 130.22 - 140.25 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 20.00 

Q L 

1ST P1/3 TEST 
Q = INJECTION RATE = .00035200 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = .16 FEET 
= 20.00 + 5.90 + 1.98 * 2.31 = 3 0 . 4 7  

K = HYDRAULIC CONDUCTIVITY = .00000076 FT/MIN 
K = .00000038 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00097071 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = .16 FEET 
= 20.00 + 5.90 + 28.30 * 2.31 = 91.27 

K =I HYDRAULIC CONDUCTIVITY = .00000070 FT/MIN 
K = .00000035 CM/SEC 

2ND P1/3 TEST 
Q =: INJECTION RATE = .00025588 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 20.00 + 5.90 + 1.70 * 2.31 = 29.83 

R = BOREHOLE RADIUS = -16 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000056 FT/MIN 
K = .00000029 CM/SEC 



PACKER TEST ANALYSIS 

ROCKY FLATS PLANT JOB NO. 106P06222 
WELL NO. 46-86 

DATE TESTED: 10/17/86 BY: C. WALKER 
TEST INTERVAL (FEET BELOW G.S.): 140.64 - 150.67 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 20.00 

Q L 
K = ___-_------- LN ( - - )  

2(PI) (L) (HI R 

1ST P1/3 TEST 
Q = INJECTION RATE = .00003385 (FEET3/MIN) 

TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

L = LENGTH OF TEST INTERVAL = 10.03 FEET 

+ GAGE PRESSURE (IN FEET) 

.16 FEET 
= 20.00 + 5-90 + 1.80 * 2.31 = 

R = BOREHOLE RADIUS = 

K = HYDRAULIC CONDUCTIVITY = .00000007 FT/I 

30 06 

I 
K = .00000004 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = ,00299201 (FEET3/MIN) 
L a LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = .16 FEET 
= 20.00 + 5.90 + 30.50 * 2.31 = 96.35 

K = HYDRAULIC CONDUCTIVITY = .00000203 FT/MIN 
K = .00000103 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00043865 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = .16 FEET 
= 20.00 + 5.90 + 1.90 * 2.31 = 30.29 

K = HYDRAULIC CONDUCTIVITY = .00000095 FT/MIN 
K = .00000048 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 46-86 

I 
E ROCKY FLATS PLANT JOB NO. 106P06222 

DATE TESTED: 10/17/86 BY: C. WALKER 
TEST INTERVAL (FEET BELOW G.S.): 151.00 161.03 

MATERIAL TESTED: ARAPAHOE SANDSTONE I DEPTH TO WATER (FEET BELOW G.S.): 20.00 

Q L 

1ST P1/3 TEST 
Q = INJECTION RATE = .00005415 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 20.00 + 5.90 + 1.80 * 2.31 = 30.06 

R = BOREHOLE RADIUS = .16 FEET 

K = HYDRAULIC CONDUCTIVITY = .OOOOOO12 FT/MIN 
K = .00000006 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00044542 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = -16 FEET 
= 20.00 + 5 .90  + 33.25 * 2.31 102.71 

K = HYDRAULIC CONDUCTIVITY .00000028 FT/MIN 
K = .00000014 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = . O O O O O O O O  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 10.03 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = .16 FEET 
= 20.00 + 5.90 + 1.90 * 2.31 30.29 

K = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 
K = .OOOOOOOO CM/SEC 



Page No.  90 
12/11/87 

Water Level Data 
for 

Rockwell (Rocky F l a t s )  

Date Depth to Water Elevation 
Measured from TOC TOC ( f t )  

** Well Number: 4686 

10/30/86 
11/03/86 
11 / 04/ 86 
11/05/86 
11/07/86 
11/10/86 
11/11/86 
11/ 12/ 86 
11/13/86 
11/26/86 
01/01/87 
02/01 /87 
03/31/87 
05/06/87 
06/01/87 
07/08/87 
08/03/87 
08/13/07 
09/28/87 
11/02/87 

100.27 
137.21 
150.00 
150.00 
150.00 
150.00 
145.52 
157.43 
157.71 
143.35 

78.00 
74.23 
72.25 
112.20 
117.20 
92.20 
87.90 
158.50 
105.70 

as. 19 

6067.89 
6067.89 

6067 - 89 
6067.89 
6067.89 
6067.89 
6067.89 
6067.89 
6047.09 
6067.89 
6067.89 

6067.89 
6067.89 
6067.09 
6067.09 
6067 .. 09 
6067.09 
6067.89 

6067. a9 

6067. a9 

Water Leve l  
Elev. ( f t )  

5967.62 
5930.68 
5917 -09 
5917.89 

5917.89 
5922.37 
5910 .. 46 
5910.18 
5924.54 
5982.70 
5989.89 
5993.66 
5995.64 
5955.69 
5950.69 
5975.69 
5979.99 
5909.39 
5962.19 

5 9 1 7 . ~  



INDEX OF DATA 

Boring No.: 4 8 - 8 6  

Completed as well? yes 

Data i n  File 

x Log of  Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION R E P O R T  1 ROCKY F L A T S  PLANT,  GOLDEN, COLORADO D R A F T  D E C E M B E R  S1,1887 APPENDIX E 



Pro ject: Rocky Flats Plant LOG OF BORING NO. 4&% 

Date Drilled 9/18/86, 9/19/85, 10/23/86- 11/13/86 Coordinates N 36079.2 E 15 168.7 
Boring Method Casing DriverN Core Ground Surface Elevation 6079.68' 

EtOCXY FLATS ALLUVIU" 

O-7.01-Cuttings. GRAVEL: 
moderate brown ( 1 O Y R  4/4):  
granite and quartzit. 
cobbles and boulders: 
silty 8and matrix: poorly 
sorted: unconsolidated: 
dry. 

7.0-9.0°-Cuttings. 
BOULDER: large quartzite 
boulder. 

9.0-33.01-cuttings. 
GRAVEL: moderate brown 
(10YR 4/4) : granitic 
pebbles and cobbles: 15- 
302 sand: poorly sorted: 
unconsolidated: damp. 

Remark8 LO& by: T. Chlliver & T. fi&v 

I 

en t atio k e 8%h an c 
[Bkwd lncl 

20 40 
Trm 



Project: Rocky Flats Plant ILOG OF BORING NO. 4- 

Date Drllled9/18/86, 9/19/86, 10/23/86- 11/13/86 Coordinate8 N 36079.2 E 15168.7 
Boring Method Casing Driverm Core Ground Surface Elevation 6079.68' 

Project No. 
106po6222 Hydro-Search, Inc. Page 2 of 11 

33.0-35.0t-Cuttings. 
BOULDER: large quartzite 
boulder. 

35.0-46.0'-Cuttings. 
GRAVEL: moderate brown 
(1OYR 4/4); granitic 
pebbles and cobbles: 15- 
30? sand; poorly sorted; 
unconsolidated: damp. 

?.mark8 logged by: T. Gulliver & T. firphy 

- 
[Blows/ lncl 

20 4c m 
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Project: RDcky Flats Plant LOG OF BORING NO. 4 w  

Boring Method Casing Driver/NC a r e  Ground Surface Elevation 6079.68' 
Oat0 Orilled 9/18/86,9/19/86, 10/23/86- I I/l3/86COOrdInate8 N 36079.2 E 15168.7 

46.0-60.01-Cuttings. 
SAND: moderate brown 
(10YR 4/4) : 20-30% 
granitic pebbles and 
cobbles, sand and silt 
matrix; poorly sorted; 
unconsolidated; moist to 
wet. 

?.mark8 Lo& by: T. O;rlliver & T. k r d ~ v  

- 
(Bkwd lncl 

20 4c m 



Date Drilled 9/18/86, 9/19/86, 10/23/86- I 1/13/86 Coordlnater N 36079.2 E 15168.7 

Mat .rial Dorcrbt ion 

70.0-74.0g-cuttings. 
CLAYSTONE: light olive 
gray (5Y 5/2);  laminated; 
soft : wet. 

60.0-70.0'-Cuttings. 
GRAVEL: moderate brown 
(IOYR 4/4) : !50-60% granite 
and quartzite pebbles and 
cobblea; silty sand 
matrix: poorly morted: 
unconsolidated: wet. 

LARAnIE FORMATION 

74.0-79.O1-Sample. 
Recovered 0.3/ 5.0'16%. 
RQD=0/0.3'=0%. 
CLAYSTONE: medium light 
gray (N 6/0); abundant 
wood fragments; trace 
silt; abundant fractures 
with limonite stain 

moderately firm; damp. 

---- --- - - -2  --- : ---- ---I: --- (10YR 6/6); soft to 

79.0-84.0'-S-p10. 
Recovered 2.8/5.0@=56%. 
RQI)r2.6/2.8'=93%. 

Remarkr Logged by: T. Chlliver & T. firphy 

Den t at601 
Re a nc 1 

Nowd Inc t 
20 40 m 

Y 



Project: Rocky Flats Plant ILOG OF BORING NO. 4&86 
I 

Date Drilled 9/18/86, 9/19/86, 10/23/86- ll/i3/86Coordinates bi 36079.2  E 15168.7 
Boring Method Casing Driverk Core Ground Surface Elevation 6079.68' - 

:lek 
fee ~ Material Description Depth 

(feet) Typ 

79.0-8 1.2': CLAYSTONE: 
same as above: yellowish 
gray (5YR 7/2): soft: iron 
stained. 81.2-82.2' : 
IRONSTONE: dark reddish 
brown (10R 3/4): mottled 
with olive gray (5Y 3/2) 
claystone: grades into 
yellowish gray (5Y 7/2) 
to light gray claystone 
at 82.3 to 84.0': trace 
silt: abundant vertical 
and horizontal fractures 
with limonite stains 
(1oYR 6/6) ; firm to hard: 
damp. 

84.0-89.0'-Sample. 
Recovered 5. 0/5.0'=100%. 
RQD=3.6/5.0'=72%. 
CLAYSTONE: medium light 
gray (N 5/0) to medium 
gray (N 4/0): silty in 
places: wood fragments: 
subvertical and hori- 
zontal fractures with 
limonite stain (1OYR 
6/6): no apparent bedding; 
highly fractured: soft to 
moderately firm; damp. 

89.0-94.0*-Sample. 
Recovered 4.0/5.0'=80%. 
RQD=4.0/4.0'=100%. 

medium light gray (N 4/0); 
fine sand and clay; grades 
down into claystone; 
subvertical fractures (60- 
EOo) to subhorizontal 
fractures; firm; damp. 

same as 84.0-89.0'; 
fractures at 92.4-94.0' : 
coated with limonite stain 

89.0-9 0.8 t : s ILTSTONE: 

90.8-94.0': CLAYSTONE: 

94.0-99.0'-S-p18. 
Recovered 4.6/5.0'=928. 
RQD-2.8/4.6'=61%. 
CLAYSTONE: same as above: 
light olive gray (5Y 5/2): 
numerous horizontal and 
subhorizontal thin 
ironstone and lironite 
layers (<Ala) with 

'en tratior 
3 e 8 s  t an c e 
Bbws/Foot) 

20 40  
Trn- 

, 



project: Rocky Flats Plant ILOG OF BORING NO. 4&86 

Date Drilled 9/18/86, 9/19/86, 10/23/86- I I/13/86Coordlnates N 36079.2 E 15168.7 
Boring Method Casing Driverm Core Ground Surface Elevation 6079.68' 

~ Material Description Depth 
(feet) Typ 

?emarks 

ironstone fragments; 
altered wood fragments; 
interbedded fine sandy 
clayey siltstone beds; 
0.8' thick; firm; d8Bp. 

99.0-104.0'-Sample. 
Recovered 1.4 / 5.0 '=2 8 %. 
RQDPl .0/1.4 '=71%. 
SILTSTONE: light olive 
gray (5YR 5/2) to medium 
light gray (N 5/0); trace 
very fine uand; clayey; 
limonite fractures 
(horizontal) . 
104.0-109.0'-Sample. 
Recovered 2.9/5.0'=58%. 
RQD= 1.9/2.9 '=66%. 
CIAYSTONE: light medium 
gray (N 4/10) to dark 
yellowish orange (1OYR 
6/6) ; numerous 
subhorizontal limonite 
stained fractures; soft; 
damp to moist. 

109.0-112.0~-Sample. 
Recovered 3.0/3.0'-1002. 
RQD= 2.9/ 3. O'=9 72. 
SILTSTONE: medium gray to 
dark gray (N 4/0 to N 
3 / 0 )  ; trace sand; clayey; 
carbonaceous: occasional 
thin claystone beds: 
yellowish gray (5Y 7 / 2 )  
concretions: slightly 
calcareous. 

Depth correction: total 
depth of borehole=114.2'. 

114.2-117.2t-Saaple. 
Recovered 2.9/3.0'=97%. 

SILTSTONE: same as above 
with sandy lam inat ions ; 
calcite cemented layer 
(0.2'); few yellowish gray 
(SY 7/2) concretion8; 
firm; damp. 

RQDP0*7/2.9'=24%. 

en tratior L ?  e o  stance 
(:Bbws/Foot) 

20 4 0  
7-n-r 



Project: Rocky Flats Plant LOG OF BORING NO. 4~ 

Date Drilled 9/18/86, 9/19/86, 10/23/86- 1]/]3/86COOrdin8t03 h' 36079.2 E 15168.7 

Ground Surface Elevation 6 0 7 9 . 4 ~  
- 

Material Descriotion 

Remarks 

117.2-122.2'-Sample. 
Recovered 4.6/ 5.0'592%. 
RQD=3.5/4.6'=76%. 
SILTSTONE: dark to medium 
gray (N 5/0 to N 3/0): 
interbedded layers of 
oilty sandstone: sandy 
siltstone and clayey 
siltstone; bed 0.1 

carbonaceous: calcareous 
from 121.0 -122.2': bedding 
dips from 40-50° in 
upper 117.2-119.0' then 
shallows to 1520' in 
upper 117.2-119.0' then 
shallows to 1520' at 
bottom of core: flaser 
bedding characteristics; 
firm: damp. 

122.2-127.2'-Sample. 
Recovered 1.6/ 5.0 ~ 2 %  
RQD-Q.7/1.6'=44%. 
SILTSTONE: same as above; 
damp to moist. 

127.2-132.2*-Sample. 
Recovered 5.0/5.0'=100%. 
RQD=3.2/ 5.0 '16 4 0 .  
SILTSTONE: medium gray 
(N 4/0) : trace sand; 
clayey: vertical and 
horizontal calcite filled 
fractures at 12 8 . 5  129.5' ; 
carbonaceous fragments: 
bedding appears massive: 
firm to hard; damp. 

132.2-137.7'-Sample. 
Recovered 4.0/5 .O W O % .  
RQDsO.0/4.Ol=0%. 
SILTSTONE: medium light 
gray (N 6/0); clayey: 
sandy: interbedded layers 
of silty sandstone: very 
fine-grained: tight: firm: 
damp. 

137.2-142.2@-Sample. 
Recovered 5.0/5.01=1001. 
RQD=3.2/5.0'-648. 

SANDSTONE: very fine- 
grained; cemqnted with 
calcite. 

t o  0.2'-thi~k; 

137.2-138.0': SILTY 

Logged by: T. Gulliver & T. Mxphy 

'en tration 
3 e 8 s  t anc e 
Bbws/Foot) 

20 4 0  
7111 

- - .  

Project No. 
106po6222 Hydro-Search, Inc. Page 7 of 11 



project: Rocky Flats Plant (LOG OF BORING NO. 48-86 

Ma terlal Description 

~ 

13 8.0-142.2 ' : CLAYEY 
SILTSTONE: concretion 
layer a t  138.2 to 138.8'; 
mubvertical calcite vein 
8t 139.0: firD; damp. 

142.2-147.2'-Sample. 
Recovered 4.6/ 5.0'=93%. 
RQD=l.6/4.6'=35%. 
SILTSTONE: medium dark 
gray (N 4/0): trace sand: 
clayey: carbonaceoua 
layers. 

147.2-152.2 '-Sample. 
Recovered 3.9/5.0'=788. 
RQD-l.3/3.9'=33%. 
14 7. E 15 1.3 ' : 
same as above: firm: damp. 

silty: laminations of 
siltstone: vary fine- 
grained: convoluted 
bedding: 20°-30° dip; firm: 
damp. 

SILTSTONE: 

15 1.3 15 2 2' : SANDSTONE : 

152.2 - 157.2 ' - Sample. 
Recovered 4.3/5.0'=86%. 
RQD=1.2/4.3'=28%. 
1 5 2.2- 1 5 3.0 ' : S I LTY 
SANDSTONE: as above. 

153.0- 157.2': S I L T S T O N E :  
medium gray (N 5/0); 
clayey: trace sand; 
carbonaceous: firm: damp. 

157.2-167.2'-S~le. 

RQItO.6/3.4'-18%. 
recovered 3.4/5.0'= 682. 

SILTSTONE: mame as above: 
damp. 

)en tration 
e s7s t anc e 

:Bbws/Footl 
20 40  
1117 



project: Rocky Flats Plant LOG OF BORING NO. 4s-86 

Date Drilled 9/18/86, 9/19/86, 10/23/86- 1 ~/13/86CoordlnateS 
Boring Method Casing Driver/NC &re 

N 36079.2 E 15168.7 

Ground Surface Elevation 6079.68' 

Elev 
feel 

Material Description 

162.2-167.2'-S~pl~. 
Recovered 4. 0/5.0'=80%. 
RQD=O.8/4.0'==202. 
SILTSTONE: same as above; 
alternating layers of 
clayey siltstone and sandy 
siltstone; beds average 
0.25' thick; appear to be 
close to horizontal; firm; 
damp. 

167.2-173.0i-Sample. 
Recovered 1.0/6.0 '=17%. 
RQD=O.O/l.O'=O~. 
SILTSTONE: medium dark 
gray (N 4/0); clayey; 
trace sand; abundant 
carbonaceous fragments; 
moderately firm; 
damp on fresh surface. 

173.0-178.0'=Sample. 
Recovered 4.3/ 5.0 '=8  6%. 
RQD=3.4/4.3'=790. 
SILTSTONE: same as above: 
damp. 

178.0-183.0'-Sarpl.. 
Recovered 4.0/5.0'=002. 
RQZtl.2/4.0'-301. 
SILTSTONE: same as above 
w i t h  coaly layer at 179.3' 
to 179.7'; highly 
fractured from 181.0- 
183.0'; firm; damp. 

'en tration 
1 e 3% t an c e 
Bbws/Foot) 

20 40 

Project No. 
106FQ6222 I Hydro-Search, Inc. I Page 9 of 11 



Mat erlal Description 

ia3.0-ia7.0i-sampie. 
Recovered 2.7/4.0'=68%. 
RQD=0.5/2.7'=192. 
SILTSTONE: same as above: 
clayey: highly fractured 
throughout : firm ; damp. 

187.0-192.0~-Sample. 
Recovered 3 .9/5.0'=782. 
RQD=0.0/3.9=02. 
SILTSTONE: same as above: 
less clay-rich: trace vory 
fino-grained sand: coarser 
silt: fractured; damp. 

192.0-197.0'-Sample. 
Recovered 4.2/5.0 '=84%. 
RQL?=3.0/4.2 '171%. 
SILTSTONE: similar to 
above: coarser grained: 
less clay: trace very 
fine-grained sand: grades 
to interbedded silty 
sandstone and sandy 
siltstone at 194.5': 
thin to thick bedded: 
highly convoluted 
contacts: abundant pene- 
contemporaneous deforma- 
tion chartacteristics: 
bedding appears flat: 
firm: damp to moist. 

197.0-202.0~-Sample. 
Recovered 5.0/5.0'=100%. 
RQD-1.1/5.0'=222. 
SANDSTONE: medium dark 
gray (N 4/0) i fine to very 
f ine-grained; silty, 
interbedded with siltstone 
and sandy siltstone: thin 
to t h i c k  bedded; 
convoluted: 502 sandstone; 
502 siltstone: firm to 
.Oft; W e t .  

project: Rocky Flats Plant LOG OF BORING NO. 48-86 

Date Drilled 9/18/86, 9/19/86, 10/23/86- 11/33/866Oordinates N 36079.2 E 15168.7 
Boring Method Casing Driverm Core Ground Surface Elevation 6079.68' - 

Elev 
f e8 

- - 
3 

.-. 

3 - - 
-. 

3 

-18% 
3 - - - 
d 

- 
- 
- 
- 

-I 90- 
& 

- 
- - 
- - 
- - 
d 

'195- - 
- - 
- - 
- - - 

200 

3emarks logged by: T. Ollliver & T. brphy 

'en tration 
9 e 8% t a nc e 
:B bws/Footl 

20 4 0  l-7-m- 

lJll 



Material Description 

202.0-207.0'-Sample. 
Recovered 4.6/5.0'=925. 
RQD=2.8/4.6'=615. 
SANDSTONE: medium light 
gray (N 6/0) ; very fine to 
medium-grained; poorly 
sorted; interbedded with 
siltstone and clayey 
siltstone: flaser bedding 
common; beds range 
from ,001'to 1' in 
thickness; firm; wet. 

207.0-212.0'-Sample. 
Recovormd 4.2/5 .0i=84%. 
RQD-0.9/4.2 '=218. 

2 0 7.0- 208.3 : 
mare as above. 

SANDSTONE: 

2 08.3- 2 12.0' : 
dark gray ( N  3 /0 ) :  
interbedded with medium 
gray (N 5/0);  coaly; 
bedding is convoluted; 
appears horizontal. 

SILTSTONE: 

TOTAL DEPTH: 212.0' 

Project: Rocky Flats Plant LOG OF BORING NO. 48-86 

Dare Drilled 9/18/86, 9/19/86, 10/23/86- 11/13/86COOrdlnateS N 36079.2 E 15168.7 
Boring Method Casing Driver/NC Core Ground Surface Elevation 6079.58 I 

Other 
&[$f"t Tests 

20 4 0  
l J l J J  - 

3 

-. - - 
- 
I 

- 
-. 

- 
- 
- 
- 
- - 
- 
m - 
d - 
- 
- 
d 

- - 
- 
- 
- 
d - 
- 
- 
- - 
- 
- 

I _ _  
Project No. 

106m222 Hydro-Search, Inc. Page 11 of 1 1  

Remarks Logged by: T. Gulliver & T. Wrthy 

'en tratlon 
3 e ti% t anc e 
Bbws/Foot) 

20 40 



I 
1 
I 

CASING: 
5" steel 

2" stainless 

U 

9/18 1024 9/19 1110 

-11/14.- 11/14 o900. 

1 

elT(sl 0.00' - 78.30' : Ibwnhole-r; 78.30' 
-212.00': Coring b i t ;  212.00'-238.00:hp 

r mist to drill, 

SURFACE CASING 

WELL DESIGN: 

, 2 5 0  HYDRO-SEARCH REWDEWEA 

ELEVATION: GROUNO L M L  6079.68' 
6082.37 ' TOPOF CASING 

WELL - 
WELL CONSTRUCTION SUMMARY 

LOCATION or COORDS: 

DRILLING SUMMARY: 

5 twe 316 s- 
less steel. threaded and flush 
iointed. O.010" wire W ~ D  

screen. 0.25' welded bottan CaD. 

SCREEN: SI 2" 1-D. 

CENTRALIZERS 304 stainless steel 
199.27' - 200.47' 

I CEMENT k e  
0.00' - 186.00' 

OTHER 3/8" bentmite uellets 
186.00' - 188.50' 
209.00' - 238.00' . .  

CONSTRUCTION TIME LOG: 
FINISH START - 

P q Z T I W P S I T r l M E  
TASK - 

DRILLING: 1986 1%. 
9/18 1024 9/19 1110 

11/14 1342 

CEMEPmNG: 

I-I-I-I- 
I- 1-1-1- 

WELL DEVELOPMENT 
see well lkveloDnent sunnary Sheet. 

COMMENTS: 

CONSULTING HYDROLOGISTS-GEOLOGIS' 



Page No. 92 
12/ 11/87 

Water Level  Data 
for 

Rockwell (Rocky F l a t s )  

Date Depth to  Water E l eva t i on  
Measured from TOC TOC (ft) 

** Well Number: 4886 

1 1 /  19/86 
11/20/86 
12/11/86 
12/12/86 
12/15/86 
12/16/86 
01/01/87 
02/01/87 
03/31/87 
05/06/87 
06/01/87 
07/08/87 
08/03/87 
08/24/87 
09/28/87 
11/02/87 

15.85 
154.67 
68.21 
150.00 
134.04 
150.00 
63.96 
59.29 
57.83 
64.02 
59.00 
69.65 
60 - 20 
58.70 
61.70 
58.90 

6082.37 
6082.37 
6082.37 
6082.37 
4082.37 
6082.37 
6082.37 
6082.37 
6082.37 
6082.37 
6082.37 
6082 37 
6082.37 
6082.37 
6082.37 
6082.37 

Water Leve l  
E l ev .  ( f t )  

6066.52 
5927.70 
6014.16 
5932.37 
5948.33 
5932.37 
6018 - 41 
6023.08 
6024.134 
6018.35 
6023.37 
6012.72 
6022.17 
6023.67 
6020.67 
6023.47 



INDEX OF DATA 

Boring No.: 4 9 - 8 6  

Completed as well? ues 

Data in File 

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 

- 

903 P A D ,  MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT I ROCKY FLATS PLANT, GOLDEN, COLORADO DECEMBER S I ,  1987 APPENDIX E DRAFT 



Project: Rocky Flats Plant JLOG OF BORING NO. 49-86 

Date Drilled 10/16/86 Coordinates N 36054.3 E 15169.3 
Boring Method Casing Driver Ground Surface Elevation ~ . ~ 7 0 . 8 3 '  

ROCKY FLATS ALLUVIUM 

0-7 I -Cuttings. GRAVEL: 
moderate brown (5YFt 4/41 : 
silty: abundant quartzite; 
micaceous: 2% gravel 
limonite coated: dry. 

7.0-13.O*-Cuttings. 
GRAVEL: Same as above 
with no limonite coatings: 
dry. 

13.0-16.01-Cuttings. 
GRAVEL: moderate brown 
(5YR 4 / 4 1 :  silty; sandy; 
poorly sorted: subangular; 
20-30% fines: damp. 

16.0-26.O1-Cuttings. 
GRAVEL: moderate brown 
(5- 4 / 4 ) ;  silty: sandy; 
10% silt; 30% sand: poorlj 
sorted ; subangular i moimt 

Remarks bgged by: T. Culliver 

sen tration ~e s% t a nc e 
:Bbws/Foot) 

20 4 0  



-~ 

Project: Rocky Flats Plant ILOG OF BORING NO. 4w 

Date Drilled 10/16/86 
Boring Method Casing Driver 

Coordinates N 36054.3 E 15169.3 
around Surface Elevation 6079.83' 

26.0-32.0'-Cuttings. 
GRAVEL: moderate brown 
(5YR 4 / 4 ) ;  silty: abundant 
boulders: 5% silt; moist. 

32.0-38 
GRAVEL: 
silt 5% 

O*-Cuttings. 
Same as above: 
sand 10%; moist. 

38.0-4O.O'-CUtting8. 
GRAVEL: Sam. as above: 
fines <la: dry. 

iemarks Logged by: T. Gulliver 

en tratio 

(BbwslFool 
k 7  es stanc 

20 4a m 

_ _  

'roject No. 
106po6222 H y d r o-Searc h, Inc . P a g e 2 o f 4  

'. 



project: Rocky Flats Plant LOG OF BORING NO. 49-86 

Date Drilled IO/ 16/86 Coordinates N 36054.3 E 15169.3 
Boring Method Casing Driver Qround Surface Elevation 6079.83' 

40.0-49.0t-Cuttings. 
GRAVEL: moderate brawn 
(5YR 4/4); silty; sandy; 
poorly sorted; subangular; 
silt 202; sand 20-302; 
moist. 

49.0-5O.Ot-~uttings. 
SAND: light brown (5YR 
5/6) ; fine-grained; well 
sorted: subrounded; damp. 

50.0-56.0~-cuttings. 
GRAVEL: moderate brown 
(5YR 4/4): sandy; silty: 
gravel 10-20%; sand 20- 
30%:  poorly sorted: 
subangular; moist. 

56.0-57.0'-Cuttings. 
GRAVEL: moderate brown 
(5YR 4/4); coarse, sandy 
gravel; moderately well 
sorted; rounded; vat. 

57.0-64.0~-Cuttings. 
GRAVEL: moderate brown 
( ~ Y R  4/4); silty; sandy: 
silt 102; coarse to 
medium-grained sand 20- 
30%;  mubrounded; vet. 

- 
sen tratior 
Res% t anc E 
:Bbws/Foot 

20 40 m 

?emarks Logged by: T. Culliver Checked by: 

Project No. 
106m222 Hydro-Search, Inc. P a g e 3 o f 4  



LOG OF BORING NO. 49-86 Project: Rocky Flats Plant 

Date Drilled 10/16/86 
Boring Method Casing Driver 

Coordinates N 36054.3  ~ 1 5 1 6 9 . 3  
Ground Surface Elevation 6079.83' 

Material Description 

64.0-66.01-Cuttings. 
GRAVEL: moderate brown 
(5YR 4/4); sandy; silty; 
fine to medium-grained 
sand 20%: silt 30%; wet. 

66.0-67.0t-CuttingS. 
GRAVEL: moderate brown 
( ~ Y R  4/4); silty; sandy; 
20% gravel: 30% medium- 
grained sand: poorly 
sorted; vory wet. 

67.0-67.5'-CuttingS. 
CLAY: moderate brown (5YR 
4/4); sandy; silty; 
plastic; soft; wet. 

67.5-68.08-Cuttings. 
SAND: moderate brown (5YR 
4/41); gravelly; silty 5%; 
wet. 

LARAMIE FORMATION 

68.0-6g.01-Cuttings. 
CLAYSTONE: light Olive 
gray (5Y 5/2) ; subplastic; 
damp. 

69.0-70.0'-Cuttings. 
SILTSTONE: light olive 
gray (5Y 5/2);  subplastic; 
damp. 

70.0-74.0'-Cuttings. 
CLAYSTONE: medium gray (a 
5) :  laminated; damp. 

TOTAL DEPTH: 74.0' 

3emarks Logged by: T. Gulliver 

Den tratioi 
Res% t an c f 
(Bkw s/Foo t 

20 40 
-rT-n- 

Project No. 
106po6222 Hydro-Search, Inc. Page 4 of 4 



WELL 49-86 

WELL CONSTRUCTION SUMMARY 
6087 .15 '  

LOCATION of COORDS: ELEVATION: GROUND LEVEL 
N 36054 .3  E 15169.3 TOPOF CASING 6079'83' 

DRILLING SUMMARY: CONSTRUCTION TIME LOG: 
1 
I 
I 

TOTAL DEPTH : 67.60' Hole: 74.00' 
BOREHOLE DIAMETER 5 518" 

DRILLER Bovles Brothers Dril lk  Co. 
15865 W. 5th Avenue. Golden. CO 
(Arrow Drilling. Tan Hi&) 

RIG Casing advancer 

BIT61 hamrer 

TASK - 
DRILLING: 

GEOPHYS LOGGING 

CASING: 
2'' stainless ---- I l l  ORlLLlNG FLUID 

FILTER PtACEMEKl 

CEMENTING: 
C EVELCPMENT: 

BASIS: GEOLOGIC LOG 

CASING STRING(S): C: CASING S=SCREEN 

GEOPHYSIW LOG - 
A -  0 00' 4.10' ,- - - - 

- - 4.10'- A- 67 60' S1 - -- - - - -- - -- 

OTHER: 
Bentonite 

I 
I 
I 
I 
I 

- I WELL DEVELOPMENT - -- - -- I - 

- - - --I- -- 
CASING: C I  2" I . D .  Sch. 5 type 316 stain- 

less steel, threaded and f lush 

jointed. I 
c e 

r 
COMMENTS: 

ar 52' durh drillim. I 1 c 0 w 
3 
0 

P 
a 

i 

FlLTER MATERIAL 32-42 silica sand I 

3.57' - 69.00' 
I 

I 

0.00' - 2.40' 
OTHER 3/8" bentonite wllets 

2.40' - 3.57' 
69.00' - 74.00' I 

I 
I 

HYDRO-S EARCH RENO.OEMER CONSULTING HYOROLOGI STS- GEOLOGISTS 



PaGe No.  93 
12:  i1/87 

Water Level  Data 
f o r  

Rockwell (Rocky F l a t s )  

Date 
Measured 

Depth to  Water E l e va  t i on 
from TOC TOC ( ft)  

** Well Number: 4986 

111 19/86 
11/21/86 
11/24/86 
01/01/87 
021 0 1 /87 
03/31/87 
05/06/87 
06/ 01/87 
07/08/87 
08/03/87 
08/24/87 
09/28/87 
11/02/87 

Water Level 
E l ev .  (.ft) 

46.87 
48.35 
49.00 
49.46 
49.50 
49.02 
47.15 
45.27 
41.40 
54-00 
44.00 
44.90 
44.60 

6082.15 
6082.15 
6082.15 
6082.1s 
6082.15 
6082 15 
6082 .) 15 
6082.15 
6082.15 
6082.15 
6082.15 
6082.15 
6082.15 

6035.28 
6033.80 
6033.15 
6032.69 
6032.65 
6033.13 
6035.00 
6036.88 
6049, ' 5  
6028.15 
6038.15 
6037.25 
6037.55 



INDEX OF DATA 

Boring No.: 5 0 - 8 6  

Completed as well? ves 

Data in Filc 

Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

- Packer Test Data and Results 

Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT I ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX E 



1 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ProJoct: Rocky Flats Plant ILOG OF BORING NO. 50-86 

0.10 Dr11lod 10/7/86 Coordlnatoo N 3 4 8 8 1 . 1  E 1 4 1 7 0 . 8  
Borlng Mothod casing Driver Oroond Surf IC. E lovath 6 10 3 .9 5 

ROCKY PLATS UU“U 

0-12.01-Cuttings. GRAVEL: 
moderate brown (5YR 4/4); 
granite and quartzite 
pebbles, cobbles, and 
boulders: <2% sand and 
silt: iron coated 
surfaces: poorly sorted: 
dry. 

12.O-14.O1-Cuttings. 
GRAVEL: Same as above: 
damp. 

tomarlta Logged by: T. Wliver 

- g.”lya tlo 
eo 0 anc 

(Bbwd lncl 
20 4c 

- r r r r  

i 
-- Checked by: 

106m222 Hydro-Search, Inc. Page 1 of 6 
’roJoet No. 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

Pro joct: Rocky Flats Plant ILOG OF BORING NO. 50-86 

0.10 DrUIod 10/7/86 CoOrdlnrt.8 N 34881.1 E 14170.8 
Borlng Method casing Driver around Surfaco Elovation 6 10 3 9 5 

25.0-25.5 -Cuttings. 
GRAVEL: moderate brown 
(5YR 4/4)  ; granitic 
pebbles: sandy; silty: 
poorly sorted; 
unconsolidated; damp. 

GRAVEL: moderate brown 
(5YR 4 / 4 ) ;  granitic 
pebbles and cobbles with 
some light gray (N 7) 
quartzite cobbles; 1-5? 
sand and silt: poorly 
sorted; unconsolidated; 
damp. 

25.5-75.0'-Cuttings. 

Pornark8 Logged by: T. Qlliver - -  
I 

106Po6222 I Hydro-Search, Inc. I P a g e 2 o f 6  
ProJoct No. 
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Projoot: Rocky Flats Plant ILOG OF BORING NO. 50-86 

COOfdln.te8 N 34881.1 E 14170.8 
around Surface Elovathm 6 1 0  3 .9 5 

p7tp 
eo r rnc 

[Bbwd Inc 
20 4c 
lrli 

rlrl 
omrrkr Logged by: T. Gulliver Checked by :&&f 

I 

'rojaot No. 
106Po6222 I Hydro-Search, ~nc. I P a g e 3 0 f 6  
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Pro Joot: Rocky Flats Plant [LOG OF BORING NO. 50-86 

0810 Drtlled 1017 186 Coordln8toa N 34881.1 E 14170.8 
Boring Method Casing Driver Qround 8urf8co Elov8tion 6 lo 3. g 5 

75.0-92.0'-Cutthg8. 
GRAVEL: moderate brovn 
(5YR 4/4) ; granitic 
pebbles and cobbles; -201 
medium to coarse-grained 
sand and silty sand: 
poorly sorted; subangular; 
unconsolidatod; damp. 

rl!l 

1 
bm8rka Logged by: T. alliver Checked by :- 

ProJoat No. 
106po6222 i Hydro-Search, Inc. P a g e 4 o f 6  



" 

Material Oercrlption 

92.o-98.O1-Cuttings. 
GRAVEL: Same as above: 

m I E  FORIIATION 

CLAYSTONE: vary light 

PI 0 joct: Rocky Flats Plant LOG OF BORfNG NO. 50-86 

Oat. DrlJIod 10/7/86 Coordlnater N 34881.1 E 14170.8 
Borlna Method Casing Driver Qroond 8urface Elovation 6 10 3.9 5 

Other agpt Test8 
20 4.0 

1 1 1 1 1  
3 

w - 
II - - - - - 
d - - - - - 
.I - - - - - 
(I 

1 - - - - - - 
.I 

m 

.I - 

.I - - 
II - 

lomark8 Logged by: T. Culliver 

I 
Hydro-Search, Inc. P a g e 5 o f 6  

ProJoct No. 
106po6222 



RDcky Flats Plant ILOG OF BORING NO. 50-86 Pro joct: 
m 

0.10 Drlllod 10/7/% Coordlnator N 3 4 8 8 1 . 1  E 1 4 1 7 0 . 8  
Borlng Mothod mi% Driver Qround Surfaco Elovatlon 6 10 3 .9 5 

Material Dercrl~tlon 

l"AL DEPTH: 102.0' 

Wowd Incq 
20 40 m 

Projoct no. 
106m222 Hydro-Search, Inc. P a g e 6 o f 6  



I 
m 

L 

: 20 

160 

180 

!00 

WELL - 
WELL CONSTRUCTION SUMMARY 

LOCATION of COOROS: ELEVATION: GROUNO L M L  lo3 95 ' 
N 34881.1  E 14170.8 lo5 * l 4  ' TOP OF CASING 

DRILLING FLU10 

SURFACE CASING 5" x 4.13' steel W/ lockii caD 
WELL DESIGN: 

BASIS: GEOLOGIC LOG A GEOPHYSICALLOG- 

UlSlNG STRING(S): C=CASlNG S=SCREEN 
-A 0.00' 2 9 0 '  Ll - 
2.90' - - 96.15' S1 

CASING: C I  2" I . D .  Sch. 5 tm 316 stain- 
less steel, threaded and flush 
jointed. 

SCREEN: SI 2" I.D. Sch. 5 tw 316 stain- 
less steel, threaded and flush 
jointed, 0.010'' wire wrap screen 
0.25' welded bottan cap. 

CENTRALIZERS 304 stainless st-1 
85.71' - 86.95' 
92.93' - 94.10' 

FILTER MATERIAL 16-40 silica sand 
2.40' - 96.15' 

0.00' - 1.60' 

1.60' - 2.40' 

CEMENT l k t l d  ' h e  I 

OTHER 3/8" bentonite wllets 

CONSTRUCTION TIME LOG: 
I g A R I  I F IN ISH 

I-I-I-I- 
GEOPHYS LOGGING: L - - - 
CASING: 

- .- - 
2" stainless 10/14 1052 10/14 1105 

I-I-I-I- 

WELL  DEVELOPMENT 

See Well Develomnt Sunnary Sheet. 

COMMENTS: 

Water encountered at 49' during drilling. 

: 1.19' 

Cave fran TD to 95.15' 

HYDRO-SEARCH RENO*OEMER CONSULTING HYOROLOGI STS- GEOLOGISTS 



WELL DEVELOPMENT SUMMARY 

APPEARANCE 

&dim to  dark 
brown 
Medim to  dark 

WELL .-, 

COMMENTS 
1 Well.Bore Voluw = 7.86 gals. 
IO Well Bore Volunes = 78.6 gals. 

L 
10-2386 

10-24-86 

10-27-86 

10-28-86 

10-2- 

10-31-86 

s 
I 
t 

1355 Airlifted 

1150 Airlifted 

I440 Bailed 

1445 Bailed 

o900 Bailed 

0840 Bailed 

DATE I TIME(  METHOD 

7.8 gals 

24 mls. 

VOLUME 

- brown spray 
Medim to dark 
brawn, trace oily 
sheen 
Mediun reddish 

24178.6 pals. purged to date 

10-2386 I 1355 I 

l 6  @S* 
brown, slightly 
turbid 
Wiun to  dark 

40/78.6 gals purged to  date 

22 gals. 

- 

7.8 gals. 

Mediun brown - 
highly turbid 

filedim brown - 
slightly turbid s;mPled 

86/78.6 gals. prged to date 

10-31-86 1045 Bailed 

64178.6 gals. prged to  date 



Page No.  94 
12;11/87 

Water Level Data 
for 

Rockwell (Rocky Flats) 

Date 
Measured 

Depth to Water Elevation 
f r o m  TOC TOC (ft) 

** Well Number: 5086 

19/23/86 
1C/27/84 
1 0 /  28/86 
10/ 3 1 / 86 
11 /26/86 
01/01/87 
03/31/87 
05/04/87 
3: /01/87 
0'/'08/87 
05/03/87 
08/14/87 
09/28/87 
11/02/87 

49.50 
49.25 
49.46 
49.35 
49.32 
49.33 
49.52 
49.08 
47.65 
47.00 
47.60 
46 I 40 
46.50 
46.00 

6105.14 
6105 .. 14 
6105.14 
6105.14 
6105.14 
6105.14 
6105.14 
6105.14 
6105 14 
6105.14 
6105.14 
6105.14 
6105.14 
6105.14 

Water Level 
Elev. (ft) 

6055.64 
6055.89 
605s. 68 
6055.79 
6055.82 
6055.81 
6055 - 62 
6056.06 
6057 - 49 
6058.14 
6057.54 
6058.74 
6058.64 
6059.14 



INDEX OF DATA 

Boring No.: 5 1 - 8 6  

Completed as well? y e s  

Data in Filg 

x Log of Borehole - 
8 Well Construction Summaries 

- x Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
- x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT I ROCKY PLATS PLANT, GOLDEN, COL0RU)O DRAFT DECEMBER SI,  1987 APPENDIX E 



Project: Rocky mats Plant LOG OF BORING NO. 51-86 

Date Drilled 10/22/86 Coordinates N 35683.1 E 13014.5 
Ground Surface Elevation 6123.99'  

ROCKY PLATS ALLWIUII 

0-5.0*-Cuttings. GRAVEL: 
moderate brown (5YR 4/41 : 
sandy: 10-20% sand: poorly 
sorted: limonitic: dry. 

5.0-17.0'-Cuttings. 
GRAVEL: Same as above; 
abundant quartzite 
boulders: dry. 

17.0-20.0'-~uttinga. 
GRAVEL: moderate brown 
(5YR 4/4):  sandy: silty: 
10% sand; 20-309 gravel; 
damp. 

Other 
&p$f"t Tests 
20 40 

1 1 1 1 1  

I 

Project No. 
~06po6222 Hydro-Search, Inc. Page 1 of 5 

?emarks b& by: T. Cillliver 

sen tratloi 4 e s% t anc t 
:Bbws/Foot 

20 40 m 

llrl 



Project: Rocky Flats Plant LOG OF BORING NO. 51-86 

Date Drilled IO 122 I86 Coordinates N 35683.1 E 13014.5 
Boring Method Casing Driver Qround Surface Elevation 6123.99'  

Ma terfal Dercription 
=en tratloi 
Res%? t anc 1 

tBbws/Fool 
20 40 m 



Project: Rocky Flats Plant (LOG of  BORING NO. 51-86 
rn 

Date Drilled 10/22/86 Coordinates N 35683 .1  E 13014.5 

Boring Method Casing Driver Ground Surface Elevation 6123.99' - 
Elev 
(feel - 

45.0-55.OQ-Cuttings. 
BOULDER GRAVEL: pale  
yel lowish brown (10YR 
6/2) ;  abundant q u a r t z i t e  
and quartz sandstone: d r y .  

Den tratiar 
Res% t anc e 
:Bbws/Foot) 

20 40  

1111 

20 40 

Remarks Lo& by: T. (Llliver w <  Checked by:. \ 
Project NO. 

~06p06222 I Hydro-Search, Inc. 

~~ 

Other 
Tests 

M-' 
Page 3 of 5 



Project: Rocky Flats Plant ILOG OF BORING NO. 51-86 

Date Drilled 10/22 l86 

Boring Method casing Driver 
Coordinates N 35683.1 E 13014.5 
Qround Surface Elevation 4123.99' 

Hydro-Search, Inc. 

emarks Lo& by: T. Qdliver 

Den tratio 
Res% t a n c 
[Bbwa/Fooi 

20  40 m 



project: Rocky Flats Plant LOG OF BORING NO. 51-86 

Date Drilled 1 0 122 186 Coordinates N 35683.1 E 13014.5 
Boring Method Casing Driver Ground Surface Elevation 6123.99' 

Material Description 

81.0-94.0'-Cutting1i1. 
SILTSTONE: light ol ive  
brown (5YR 5/6) ; minor 
claystone; damp. 

Hydro-Search, In Page 5 of 5 4.. 

TOTAL DEPTH: 94.0' 

Semarks Logged by: T. Cillliver 

en tratloi L o  e8 stancc 
[Bbws/Foot 

20 40 m 



I 
I 
N 

1 

JCT 
ELEVA 

q g 1  OTHER 3/8" bentonite Dellets 
3.10' - 4.00' 

80.30' - 85.00' 

I I  

WELL 51* 

ION SUMMARY 
6123.99' 
6126.51' 

'ION: GROUND LEVEL 
TOPOF CASING 

CONSTRUCTION TlME LOG: 
I 9 A R T  I FINISH 

I-I-I-I- 

WELL DEVELOPMENT 

See Well kelopllent Sunnary Sheet. 

COMMENTS: 

encoun tered du rim drilling. 

srppl *2.52' 
, . -  
I , 

Cave fran TD to 85' i 
~ ~ 

1 
I 
I 

I 
I 

5 HYDRO-SEARCH RENOSDENVER CONSULTING HYDROLOGISTS - GEOLOGISTS 



1420 Bailed 

WELL 5 1-86 
WELL DEVELOPMENT SUMMARY 

I DATE 
~~ 

TIME1 METHOD VOLUME APPEARANCE COMMENTS 
1 Well.Bore Volune = 3.76 gals. 
IO Me11 Bore Volunes = 37.6 gals. 10-27-86 

Light b m  
spray 
Light brown, 
slightly turbid 
Light brown, 
slightly turbid 
Light brown, 
slightly turbid 

slightly turbid 
Light gray, 

1230 I Airlifted 10-27-86 

10-30-86 

3.76 gals. 

1525 

I IO5 

- Bailed 7/37.6 gals. purged to date 

16.5/37.6 gals. plrged to date 

26/37.6 gals. purged to date 

35/37.6 gals. plrged to date 

7 gals. 

11-3-86 Bailed 9.5 gals. 

11-5-86 Bailed 1055 

134 I 

9.5 gals. 

9.0 gals. 11-6-86 Bailed 

I 11-7-86 Clear 5 

Iro-Search, Inc. Reno ~ e n v ~  - - coNsuinNc mo~o~ocmc~o~ocrsis 



I 
I 
I 
I 
1 
1 
5. 
I 
li 
1 
I 
1 
1 
8 
5 
1 
I 
E 
c 

Page No. 95 
i2,'11/87 

Water Leve l  Data 
f o r  

Rockwell  ( R o c k y  F l a t s )  

Dats Depth to Water E l e va t i o n  
Measured from TOC TOC ( f t )  

** Well Number: 5186 

10; 27/86 
10/29/86 
10/30/86 
11/03/86 
11/05/06 
11/06/86 
11 i 07/86 
11 ,' 26/86 
(3'1' 31/87 
02/ 23/87 
03/31/87 
05/06/07 
06/01/87 
07/08/07 
08/03/87 
08/19/87 
C9/28/87 
11/02/87 

58.17 
52.89 
47. SO 
55.83 
60.73 
61.88 
61.10 
60.88 
62.69 
61.60 
56.85 
53 I 7 5  
46.90 
47-50 
50.00 
50.80 
77 - 50 
58.90 

6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 
6126.51 

Water Level  
E l e v .  (.ft) 

6068.34 
6073.62 
6079 .. 01 
6070.68 
6065.78 
6064.63 
6065.41 
6065.63 
6063.82 
6064.91 
6069.66 
6072.76 
6079.61 
6079.01 
6076.51 
6075.71 
6049 - 01 
6067 -61 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 

INDEX OF DATA 

Boring No.: 5 7 - 8 6  

Completed as well? yes  

Data in Fils 

x Log o f  Borehole 

x Well Construction Summaries 

-- Well Development Summaries 

-- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results -- 
x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 

ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER S1, 1987 APPENDIX E 



Ma t or 1.1 63ocrlot Ion 

ROCKY PLATS ALLUVIUM 

0-7.o'-Cuttings. 
GRAVEL: modorato brown 
(5YR 4 / 4 ) t  208 .and; 
limonitic; poorly 8ort.d; 
angular; d r y .  

7.0-16.O'-Cuttings. 
GRAVEL: moderato brown 
(5YR 4 / 4 ) ;  208 8ilt; 
poorly aortod; angular; 
d r y  to damp. 

Porchd wator table at 
12.0'. 

- 

LOG OF BORING NO. 52-86 PI 0 joct: 

Date Drllled : r ) \ ~ ~ ~ ~ ~  and 11/17/86 t o  COordlnrt0rr,3~~~~,~ E 13010.8 

Boring Method Casing Driver/KC Core Qround 9urf;co Elovrtion 6124.00' 

Ib<ky Flats Plant 

- 

'oject No. 

)marks b 4 d b Y :  T. Gulliver and T. VurDhV 



~ - 

Project: Ibcky Flats Plant LOG OF BORING NO. 52-86 

Date Drilled a n d  11/17 /86  t o  Coordinates N 35714.8 E 13010.g 
Boring Method Casing Driver/SC Core around Surface Elevatlon 6124.00 '  

1 I I 
M a t 81 ial Dii 8 c f i p t Ion Depth 

'en tratlo R 8 878 t a nc 
(Bbwa/Fool 

20 40 m 

emarksc Logged by: T. Gulliver and T. Murphy _ _  . -  checked by: 
'roject No. 

H y d r 0-Se 3 rc h , Inc. Page2of8  106p06222 



- 

KOG OF BORING N O  

57.0-59.01-Cutting8. 
GRAVEL: rodarata yallow- 
i8h brown ( 1 O Y R  5/4) i 
sandy; 25% fines; sub- 
angular; damp. 

59.Oo69.0'-Cuttiq8. 
GMVEL: roderata brown 

quarttito and eandstona 
bouldarm; poorly 8orted; 
subangular; damp. 

(SYR 4/41 t abundant 

on trrtic k t  08 rtanc 
(BbwUFoc 

20 I (  m 



LARAMIE FORMATION 

69.0-70.O~-Cuttings. 
GRAVEL: moderate brown 
(SYR 4 / 4 ) :  milty: poorly 
mortad: mubangularr damp. 

rmarks losged by: T. Gulliver and T. Murphy 

on trrtk k ?  or rtrnc 
(BbwJFoc 

20 I (  
11TI 



88.0-93.01-Sample. 
Recovered 4.0/5.0'=808. 
RQD=2.0/4.O1-S08. 
SILTSTONE: yellowish gra 
(5Y 7/2) stained in bands 
dark yellowish orange 
(10YR 6/6) ;  sandy: trace 
clay; beds 1-3" thick of 
silty sandstone; apparent 
dip of 10-15O: iron 
nodules present; moft: 
damp. 

93.0-98.O1-Sample. 
Recovered 1.7/5.01=342. 
R Q b  1.7/1.71=1008. 
CLAYSTONE: light olive 
gray ( 5 Y  5 /2 ) :  stained 
along fractures moderate 
yellow (5Y 7/6) : trace 
milt: bedding dipping 15- 
20°; mom. bedding plane 
f racturaa w i t h  iron 
mtainm; 8x80 prmment 
mubvertical fractures; 
SOP. stainml; moft; damp. 

Iogged by: T. Gulliver and B. -1h-phy 



qEq Ma terlrl bircrlotion 

Rocovered 2.7/3.5'=778. 
RQD.rO.6/2.7'=22*. 
CLAYSTONE: light olivo 
gray (5Y 5/2) grading to 
grayhh red (5R 4/21 to 
yellowieh gray (5Y 4/2) ; 
highly fractured and 
etained; iron stained 

SANDSTONE: light gray (N 
7/0); medium to very fine- 
grained; 10-20% mafics; 
mostly quartz; silica . 
cement; hard; damp to wet. 

Rocovered 0.0/2.Oi=O8. 
106.5-108.5'-S~pl0. 

108.5-111.5'-Sample. 
Recovered 0.8/3.0'=27%. 
RQD-O.O/O.Si=O%. 
SANDSTONE: eame as 101.5- 
106.5' w i t h  dark yellowiak 
orange stained siltstone 
(10YR 6/6) interbedded 
with sandstone; medium to 
fine-grained; very silty; 
cross-bedded; hard; damp. 

111.5-114.5'-Sample. 
Recovered 1.0/3.0'=33%. 

SANDSTONE: same as above; 
light gray atained in 
band; dark yellowish 
orange (at high angles 60- 
70'1; very silty and 
clayey; bedding appear8 to 
b. midliar to mtaining: 

RQb0.0/3.0'=08. 

Hydro-Search, Inca 

I emar ks by: T .  G u l l i v e r  and T .  Murphy 

on trrtlc e,? 08 rtrnc 
(Bbwdf 00 

20 4( l l l - r  



Project: 

~ 

Ibcky Flats Plant ILOG OF BORING NO. 52-86 

- 
Depth 
(feet) 

I 

114.5~118.O'~S~ple. 
Recoverad 3.0/3.5'-86*. 
RQD- 0/3.0'=0*. 
SANDSTONE: yellowish gray 
(5Y 7/2) t medium to very 
fine-grained; interbedd.d 
with silty sandstone and 
clayey miltstone; dark 
yellowish orange 8tains 
(lOYR 6/6) throughout; 
appears in bands at 60-70' 
from horizontal; soft; 
damp. 

118 0-123 0 '-Saple. 

RQII.2.7/3.0'=90*. 
Recoverod 3.0/5.0'=608. 

SANDSTONE: yellowish gray 
(5Y 7/2); bounded with 
dark yellowish orange 
( L O Y R  6/6) ; fine to very 
fine-grained; grades into  
8ilty sandatone, sandy 
siltstone and clayey 
siltstone; beds are 0.3- 

dipping 3 5O-4Oo from 
horizontal ; 6ome ~rosa 
bedding; cut and fill 
structures; banding of 
iron stain follows 
bedding; aoft; wet. 

123.0-128.0'-Sample. 
Recovered 4.0/5.0'=802. 
RQD=3.4/4.0'=85%. 
SANDSTONE: same as above: 
dips of bedding at 40-45'; 

128.0-133.0'-Sampie. 
Recovered 1.3/5.0'-262. 

SILTSTONE: yellowish gray 
(5Y 3/2); banded iron 
stain; sandy; sand 
clayey layers; soft; wet. 

RQb1.0/1.3'=77%. 



' p r o j ~ c t :  k k y  Flats Plant 

- 
LOG OF BORING N O  52-86 

1 

- 

133.0-136.0'-SmplO. 

RQ-0 6/2 8 '-21% 
Recwered 2.8/3.0'-93%. 

SILTSTONE: 8imiliar to 
above with alternating 
layers of  aandy siltstone 
and clayey siltstone; dar 
gray (N 3/0) with 
occasional dark yellowish 
orange (1OyR 6/6) layers; 
wood fragments; highly 
fractured; bedding appear1 
to be at very high angles 
(4O-6O0)t firm; dmp. 

' 136.0-141.0'-S~pl0. 
Recw8r.d 1.6/5.0'=32%. 

SILTSTONE: mame a21 above; 
calcareous cement; dark 
gray (N 3/0) layer of  
laminated miltatone and 
fine-grained sandstone; 
light gray (N 5/0) to dark 
gray (N 3/0); hard; damp. 

RQI)IO.6/1.6'=388. 

141.0-145.0'-S~ple. 

RQb2.0/4.2'=97?. 
ROCW8r.d 4.2/4.0'-1058. 

SILTSTONE: mame as above. 

145.0-149.0i-Sample. 
Recovered 2.3/4.0'=57%. 

SILTSTONE: dark gray (N 
3/01; clayey: some 
sandstone beds (.2 to . 4  1- 

silty, very fine to fine- 
grained; color change to 
medium light gray (N 5/0); 
50-60° dip; firm; damp. 

RQh2.0/2.3'=87%. 

-thick) i sandstones and 

l49.0-154.O1-S~le. 
Recoverd 3.5/5.0'=701. 
RQD=2.0/3.5-57%. 
SILTSTONE: same as above. 

TOTAL DEPTII: 153.50' 

Iemrrks Io@& by: T .  Gulliver and T .  MurDhv 

- 
on trrtlc 

(BbwslFoc 
20 I (  

R ?  08 rtrnc 

TTT7 



8 
1 

1 

WELL 52-86 

WELL CONSTRUCTION SUMMARY 

1 CONSTRUCTION nML LOG: 

. .  
IKRI)yITtclru - 
cum--- I 

8 7 - 0 0 '  _-_ i25 .80 '  

0.00' - 85 .00  ' 
unu 85- 

128.00'  - 147.00' 

Well b u i l t  throuph 4" c-. 
11/22-Used bentonite mud d r i l l i n z  

1$/25-Washed hole with 2400 gallon 
f l u i d .  

of  water - _ _ -  

ft o f  casing i n  hole .  Broke off 
Erom 1 2 9 . 0  - 147.0 

11/26-Pulled 4" casing h lost 18 

I 



Pase No. 96 
121 11/87 

Water Level Data 
for 

Rockwell (Rocky F l a t s )  

Date 
Measured 

Depth to Water E l eva t i on  
from TOC TOC (ft) 

** Well Number: 5286 

12/11/86 
12/12/06 
121 15/06 
01/01/87 
02/23/07 
03/31/87 
05/06/07 
06/ 01 /87 
07/ 08/87 
08/03/87 
08/ 18/87 
09/28/87 
11/02/87 

64.64 
70.05 
68.90 
68.79 
68.10 
68.56 
68.60 
68.20 
68.20 
67.50 
68.90 
67.40 
67.70 

6126.69 
6126.69 
6126.69 
6126.69 
6126 .I 69 
6126.69 
6126.69 
6126.69 
6126.69 
6126.69 
6126.69 
6126.69 
6126.69 

Water Level 
Elev. ( f t )  

6062 - 05 
6056.64 
6057 - 79 
6057.90 
6058.59 
6058.13 
6058.09 
6058.49 
6058.49 
6059.19 
6057.79 
6059.29 
6058.99 



INDEX OF DATA 

Boring No.: 5 4 - 8 6  

Completed as well? Yes 

Data in File 

- x Log of Borehole 

- x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - x 

- x Water Level Data 
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ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX E 



1 
I 
I 
8 
I 
I 
I 
I 
I 
I 
I 
1 
I 
8 
I 
1 
I 
I 
I 

- 

Project: Rocky Flats Plant LOG OF BORING NO. 54-86 

Date Drilled 9/22/86, 10/9/86 Coordinates N 32292.9 E 1 5 2 1 6 . 1  
Boring Method Casing Driver/NC Core Ground Surface Elevation 6 10 3 .39  

ROCKY FLATS ALIxJvfUn 

O-5.01-Cuttings. 
BOULDERS: moderate brown 
(5YR 4/4) ;  70% quartzite 
boulders: ‘302 sandy dlt; 
iron staining: poorly 
sorted; unconsolidated: 
dry. 

4.0-8.01-Cuttings. 
GRAVELS: moderate brown 
(5YR 4/4) :  granite and 
quartzite pebbles and 
cobbles: 20-309 quartzite 
boulders; some silty sand; 
iron staining; poorly 
sorted; unconsolidated; 
dry. 

8.0-lf.01-Cuttings. 
BOULDERS: granite and 
quartzite . 

15.0-91.01-Cuttings. 
GRAVEL: moderate brown 
( ~ Y R  4/4) :  granitic 
pebbles and cobbles: 
silty; 5% granitic 
boulders; poorly sorted: 
unconsolidated; damp. 

en t atio 

Blows/ lncl 
20 40 

- r r r r  

k e s?s\ a nc 



Date Drifted 9/22/86, 10/9/86 Coordinates K 3 2 2 9 2 . 9  E 15216.1 
Qround Surf ace Elevation 6 10 3.39 - 

en t rtio k e s M  anc 
(Bbwd lncl 

20 4c 
rr7r 

lemarkr Logged by: T. Chlliver & L. Pivonka 

Project No. 
106Po6222 Hydro-Search, Inc. , Page 2 of 5 
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Rocky Flats Plant Project: ILOG OF BORING NO. %-% 

49.5-5O.Oi-~ttings. 
CLAYSTONE: brownish gray 
(5YR 4/1) : weak lamina- 
tion; damp. 

50.6-55.6'-Sample. 
Recovered 5.0/5.0'=100%. 
CLAYSTONE: medium gray (N 
5) and light olive gray 
(5Y 6/1): greasy: some FeO 
partings/stringers; trace 
of carbonaceous partings; 
moist. 

55.6-60.6'-Sample. 
Recovered 5.0/5.0'=1002. 
CLAYSTONE: light ol ive 
gray (5Y 6/1) i greasy: 
abundant FeO mottling; 
heavy concretion. of FeO 
from 57.2-57.6': moist. 

Date Drilled 9/22/86, 10/9/86 Coordinate8 N 3 2 2 9 2 . 9  E 15216 . ;  
Ground Surf ace Elevation 6 103.39 

ProJect No. 
I Hydro-Search, Inc. m 

Remark8 Lo@ by: T. Wliver  & L. Pivonka 
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Rocky Flats Plant ILOG OF BORING NO. 3-86 

Date Drilled 9/22/86, 10/9/86 COOrdlnat@8 N 3 2 2 9 2 . 9  E 1 5 2 1 6 . 1  
Qround Surface Elevatlon 6 103.39 

Mat erhT 008crbt ion Depth 

'60 60.6-65.6'-Sample. 
Recovered 5.0/5.0*=1001. 
CLAYSTONE: light olivr 
gray (5Y 6/1) ; greaay; 
abundant FeO mottling and 
concretions; mottling and 
concretion content 
increases with depth; 
moist to wet. 

SANDY CLAYSTONE: light 
olive gray (5Y 6/1) to 
medium dark gray 
some fine-grained sand; 
heavy Fa0 concretions from 

(N 4 )  ; 

70.6-73.6*-Sample. 
Recovered 3.0/3.0'=1002. 
SANDSTONE: dark gray (N 
4) to dark yellowish 
orange (10YR 6/6) : clay- 
rich; very fine-grained; 
<l.O*of interval is free 
of clay; well sorted: 
moist to wet. 

73.6-75.6*-Sample. 
Recovered 2.0/2.0*=100%. 
CLAYSTONE: medium dark 
gray (N 4); greasy 
claystone with trace o f  
FeO stringers; moist. 

Recovered 5.0/5.0'=100%. 
SANDSTONE: medium gray ( N  
5); fine-grained; some 
clay: clay content 

km8rk8 bizzed by: T. Qlliver & L. Pivonka 

- 
en t at1 i e an 

(Bbwr/ Inc 
20 4 m 
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Pro'oct: Rocky Flats Plant LOG OF BORING NO. 3-86 

Date Df1118d 9/22/86, 10/9/86 Coordinator N 3 2 2 9 2 . 9  E 1 5 2 1 6 . 1  
Oround S u r f ~ c o  Elevation 6 103.39 

M a t o r l ~ i  DoocriptiOn 

80.6-84.7'-Samph. 
Recovered 3.9/4.1'=95%. 
SANDSTONE: medium dark 
gray (N 4) ; fine-grained; 
some clay-rich sandstone 
and pure clay interlayers; 
interlayers are grada- 
tional and account 
for 20% of the interval; 

84.7-89.6'-6arple. 
Recovered 3.4/4.9'=692. 
SANDY CLAYSTONE: Waium 
dark gray (N 4); 20-305 
fine-grained sand; sand 
content varies 
gradationally through this 
interval; moist to wet. 

TOTAL DEPTH: 89.6'. 



I 

WELL CONSTRUCTIOP 
LOCAfiON or COORDS: ELEVAflON: 
N 32296.9 E 15216.1 

TOTAL DEPTH Well: 85.25' bh: 97.00' 

BOREHOLE DtAMETER 0.00' - 49.50' : 5 5/8" 
49.50' - 97.00': 4 3/4" 

DRJLLER Boyles Brothers Drillinn Co. 
15865 W. 5th Avenue 

T H' J' 
R~Go-,!; casing admncer, 49.50-97 

49.50' - 97.00': Carbide b it. tricone bFT; 

DRILLING FLUID none 

&T(s) 0.00' '49.50': hamrer 

BASIS: GEOLOGIC LOG x GEOPHYSICAL LOG - 
=SING STRING(S1: C= CASING S-SCREEN 

Q.OO' 47.70'1;L - 
o.oo'-75.43'L - 
75.43'- 85.24' SI - 

- -- 
- -- - -- - -- 

- 
- - -- - -- - - -- - -- 

CASING: C I  5" I.D. steel surface c a s h  
c2 2" I.D. Sch. 5 tyue 316 stain- 

less steel. threaded and flush 

SCREUI(: $1 2" I.D. Sch. 5 tm 316 stain- 
less steel. threaded and flush 
iointed, 0.010" wire wrau screer 
0.25' welded bottan cap. 

CENTR4LIZERS None (see cmwnts) 

FILTER M4TERlCL 32-42 Silica 4 
74.20' - 85.75' 

I k!g 72.00' - 74.20' 

WELL 54-86 

J SUMMARY 
GROUND LEVEL 6103.39' 

TOPOF CASING 6105.03' 

DRILLIM: 1986 1986 
=wing 9/22 1210 9/22 1655 

NC Core ---- 10/9 1249 10/10 1100 

I 10/16! 1550 10/17 0946 CE M E f m  NG: 

OTHER: 
1415 10/16 10/16 15% 
1145 10/16 10/16 1209 

Bentonite 

I-I-1-1- 
I-I-I-I- 
I- 1-1-1- 

WELL DEVELOPMENT 

COMMENTS: 

Water enccnmtered at 32' during drilling. 

TOD of stainless steel casinz: 1-64' 

ID to 89.60' 

HY 0 RO- S EA R C H RENO. DENVER CONSULTING HYDROLOGISTS-GEOLOGIST: 
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Water Level  Data  
for 

Rockwell (Rocky F l a t s )  

5s :e 
fic,3sured 

Depth to  Water Elevation 
from TOC TOC ( f t )  

** Well  Number: 5486 

C‘. 07/86 

27/86 

11/03/86 
1 lfO4/86 
11/12/86 
\ i  ‘14/86 
- -  17/86 
1; 18/86 
1.1 i 25/ 86 
01/01/87 
05/’08/87 
06/02/87 
07/13/87 
08/03/87 
9E/10/87 

1:/02/87 

io /  24/86 

10/29/a6 

09/29/87 

39 I75 
45.25 
60.16 
76.60 
57.87 
73.19 
75.56 
71.44 
67.09 
75 28 
73.70 
40.17 
41.04 
55-38 
38 - 30 
48.70 
42.10 
40.00 
40.70 

6105.03 
6105.03 
6105.03 
6105.03 
6105 -03 
6105.03 
6105.03 
6105.03 
6105.03 
6105.03 
6105.03 
6105.03 
6105 - 03 
6105.03 
6105.03 
6105 03 
6105.03 
6105.03 
6105.03 

Water L e v e l  
E l e v .  ( f t )  

6065.28 
6059.7E 
6044.87 
6028.43 
6047.16 
6031.84 
6029.47 
6033.59 
6037.94 
6029.75 
6031.33 
6064.86 
6063.99 
6049.65 
6066.73 
6056.33 
6062.93 
6065.03 
6064.33 
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INDEX OF DATA 

Boring No.: 55-86 

Completed as well? yes  

Data in Fils 

x Log of Borehole - 
- x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 
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ROCKY FLATS 

o-3.Of-Cuttingn. 
BOULDERS: quartzite; dry. 

3.0-4.0f-Cuttings. CLAY: 
light brown (5YR 5/4) ; 
silty; semi-plastic; 
unconsolidated; damp. 

4.0-26.01-Cuttings. 
GRAVEL: moderate brown 
(5YR 4 /4 ) ;  granite and 
quartzite pebbles, cobbles 
and boulders with coarse 
to very fine-grain& sand; 
poorly sorted; 
unconsolidated; damp. 

PfObCt: Rocky Flats Plant ILOG OF BORING NO. 55-86 

Date Drllled 9/29/86 Coordinate8 11 3 2 2 5 9 . 5  E 1 5 2 1 7 . 2  
Ground Surface Elevation 6 10 3 . 6  2 



Pr 0 joct: Rocky Flats Plant LOG OF BORING NO. 55-86 

Date Drilled 9/29/86 Coordlnate8 N 32259.5 E 15217.2 
Boring Method k i n g  Driver Ground Surface Elevation 6 10 3 . 6  2 

Depth tfeetlH Material Dorcri~tion 

26.0-27.0i-Cuttings. 
GRAVEL: moderate brown 
(5YR 4/4) :  granitic 
pebbles and cobbles with 
very fine-grained silty 
sand; poorly sorted; 
unconsolidated; damp. 

27.0-32.o'-~uttings. 
BOULDERS: granite and 
quartzite; damp. 

32.0-33.0i-Cuttings. 
BOULDER: granitic; damp. 

- 
en t atio k e 8%t anc 

tBbwd lncl 
20 4c m 

llrl 



1 
I 

I 
I 

WELL 55-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND LEVEL A i m .  6 7  1 

N 32259.5 E 15217.2 TOPOF CASING 6105*81' 
I 
I 

' DRILLING SUMMARY: 

TOTAL DEPTH-: 36.39' W P :  36-50' 
BOREHOLE DIAMETER 5 518'' 

DRILLER Bovles Brothers Drilline Co. 
15865 W. 5th Avenue 
Golden, CO (Arrow Drilling - 

an Hlghl RIG ca~insr advancer 
BIT(S) Lbwn hole harmer 

DRILLING FLUID None 

SURFACE CASING 5" X 4.75' S t d  W/ 10CG 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 

C9SING STRING@): C=CASING S=SCREEN 

GEOPHYSICAL LOG - 
0.00' 3.55' c1 - 
3.55' - 36.39' A - I -- 

SCREEN: SI 2" I.D. Sch. 5 t w  316 stain- 
less steel, threaded and flush 

CENTRALIZERS 304 stainless steel 
73.81' - 35.U' 

~~ ~~ 

RLER pdAmICL 32-42 silica sand 

CEMENT ' ' h e  I 
2.48' - 36.50' 

0.00' - 1.80' 

1.80' - 2.48' 
OTHER 3/8" bentonite wllets 

START I FINISH 
TASK - 

DRILL1 NO: 

&%!&?- 

GEOPHYS. LOGGING 

CASING: 
2" stainless 

FILTER PLACEMEN 

CE MEFlTl NO: 

C EVELCPMENT: 

OTHER: 
Bentonite 

9/2911209/291460 I l l  

9/29 1705 9/29 1710 I l l  

WELL DEVELOPMENT 

See Well Develorrrent Sumrary Sheet. 

COMMENTS: 

HYDRO- SEARCH RENO.DEMER CONSULTING HYDROLOGISTS-GEOLOGISTS 



TIME 

1600 

1135 

1500 

METHOD 

Airlifted 

Bailed 

Bailed 

WELL ,-, 
WELL DEVELOPMENT SUMMARY 

- 
DATE - VOLUME APPEARANCE COMMENTS 

I well.Bore Volune = 3.35 gals. 
10 well Bore Volutles = 33.5 gals. 10-2-86 

L i g h t d i m -  
dark b m  6.5/33.5 gals. plrged to date 10-386 6.5 gals. 

11.5/33.5 gals. purged to date 10-6-86 5.0 gals. L i g h t d i m  brm 

L i g h t d i m  
reddish b m  16.5/33.5 gals. purged to date 10-7-86 5.0 gals. 

~~ 

Light - medim 
r e d d i s t r b m  21.5/33.5 gals. prged to date 10-8-86 5.0 gals. 

1345 I Bailed 
L i g h t d i m  
bmwn 

L i g h t d i m  
b m ,  clearing 

L i g h t d i m  
b m  
Light b m ,  
clearing 
&dim to light 
brown 

26.5/33.5 gals. purged to date 10-9-86 5.0 gals. 
~~ 

31.5/33.5 gals. purged to date 

36.5/33.5 gals. p g e d  to date 

41.5/33.5 gals. ptrged to date 

47/33.5 gals. pxged to date 

1600 I Bailed 5.0 gals. 10-9-86 

5.0 gals. 10-10-86 

5.0 gals. 1 0 -  10-86 

1115 I Bailed 10-14-86 5.5 gals. 

0930 I Airlifted 
&dim bmwn 
mist, sandy 10-15-86 

Medim to l i g h t  
b m  
Light brown 
to clear 

5.0 gals. 52/33.5 gals. purged to date 

57/33.5 gals. plrged to date 

10-15-86 

10-15-86 5.0 gals. 

1600 I Bailed 
Light brown 
to clear 10-16-86 

I 

Hydro-Search, Inc. Reno W ~ V W  



AQU 

- 1 6 r  

0 1 

i I 

Q) 
L 

I 

I 

I v 

-321 

FER TEST DATA 
WELL 55-86 

0 50 100 150 

Time (min.) 



I 
AQUIFER TEST DATA YELL 55-@6 

T f g c  o i  4Sa:;e- Test :  Bail down - Recovery ErDjeCt YO.: !06P96222 
How a Heasured: 4.5 gallor! bucket Location: Rocky F l a t s  Plant 
How W.L.'s Heasured: Olympic Well Sounder Personnel: D. Pavlick, H. Eergaan 
Heasuring Point +or W.L.'s: 
Elevation of  neasuring Point: 6115.2 

Top of  Casing 

Depth oi pumplairline: W A  
Start  bailing: 10/21/86 Time: 13:46:00 
Stop bailing: 10i?1/86 Time: 14:OO:OO 
Duration of  Aquifer l e s t :  134 ainutes 

0 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
6.0 
8.5 
9.0 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
lb, 0 
17.0 
18.0 
19.0 
21.0 
23.0 
25.0 
27.5 
29.0 
31.0 
::.: 
3.0 
37.0 
39.0 
44.0 
49.0 

0 
.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
17.0 
19.0 
21.0 
23.0 
25.0 
27.0 
29.0 
31 .O 
33.0 
35.0 
40.0 
45.0 

36.00 20.04 
35.77 19.81 
35.53 19.57 
35.29 19.33 
35.00 19.04 
34.71 16.75 
34.48 18.52 
34.20 18.24 
33.95 17.99 
33.71 17.75 
33.49 17.53 
33.02 . 17.06 
32.57 16.61 
32.10 16.14 
31.ir7 15.71 
31.29 15.33 

30.48 14.52 
30.09 14.13 
29.71 13.75 
29 37 13.4 I 
28.70 12.74 
28.09 12.13 
27.47 11.51 

26.32 10.36 
25.87 9.91 
25.46 9.50 
25.05 9.09 

24.33 8.37 
23.53 7.57 
22.82 6 . U  

30.86 14.90 

26.80 10.84 

24.69 8.73 

Begin bailing 
Stop bailing 
Bailed 5 gallons 



54.0 
E9.C 
64.0 

54. 0 
69.0 
04.0 
1c4.0 
114.0 
124.0 I 134.0 

5o.c 
5 . 0  
36.5 
65.0 
i 0 . 0  
75.0 
B0.0 
65.0 
FO.0 

110.0 
120.0 
13ci.o 

1Cio.e 

$7 "1 6.15 
2!.61 5.65 
Y.!0 5.14 
20.71 4.75 
20.40 4.44  
20.10 4.14 
1q.84 5.18 
19.5? L b !  
19-31 3.35 
18.82 2.Bb 

18.10 2.14 
17.86 1.99 

.-. - 

11.43 2.47 

70% Recovered a t  
20.16' 



Page No .  99 
12/L1/87 

Water Leve l  Data  
f o r  

Rockwell (Rocky F l a t s )  

Date Depth to Water E l e v a t i o n  
Measured from TOC TOC (ft) 

** Well Number: 5586 

10/02/86 
10/03/86 
10/06/86 
10/07/86 
10/08/86 
10/09/86 
10/10/86 
10/13/86 
io/i6/86 
11/26/86 
01/01/87 
05/ 11/87 
06/02/87 
07/08/87 
07/13/87 
08/03/87 
08/10/87 
09/ 29/ 87 
11/02/87 

17.95 

18.41 
18.34 
18.41 
18.56 
19.50 
18 - 33 
18.37 
18.63 
18.60 
7.15 
8.90 
10.05 
11-00 
7.20 
12.90 
15.60 
16.00 

18-08 
6105.81 
6105.81 

6105 81 
6105.81 
610s. 81 
6105.81 
6105.81 
6105.81 
6105.81 
6105.81 
6105.81 
6105.81 
6105.81 
6105.81 
6105.81 
6105.81 
6105.81 
6105.81 

6105 -81 

Water Level 
E l e v .  (ft) 

6087.86 
6087.73 
6087.40 
6087.47 
6087.40 
6087.25 
6086.31 
6087.48 
6087.44 

6087.21 
6098.66 
6096.91 
6095.76 
6094.81 
6098. dl 
6092.91 
6090 - 21 

6087.18 

6089. a i  



INDEX OF DATA 

Boring No.: 56-R6 

Completed as well? 4 U P <  

Pata in  File 

x Log o f  Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 
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Project: Rocky Flats  Plant ILOG OF BORING NO. 56-86 

Mat orial Do 8 c rip t ion 

ROCKY PLATS ALLWIUM 

0-7.0*-Cuttings. 
BOULDERS: granite and 
quartzite; <12 sand; dry. 

7.0-9.0*-Cuttings. SILT: 
moderate brown (5YR 3/41 : 
clayey: sandy; poorly 
sort&; unconsolidated; 
non-plastic; moist. 

\ 

LARAMIE FORMATION-- 
9.o-lo.o*-Cuttings. 
CLAYSTONE: light olive 
gray (5Y 5/2) to moderate 
brown (5YR 4 /4 ) ;  plastic: 

lo.o-17.01-cuttings. 
SILTSTONE: light olive 
gray (5Y 5/2) to moderate 
brown (5YR 4/4) i well 
sorted; dry. 

\moist. 

Date Drilled 9/26/86 Coordinate8 N 3 4 0 7 1 . 9  E 1 7 1 0 4 . 2  
Boring Method Casing Driver Ground Surfaco Elevation 5 9 7 7 . 16 

__  
Projoct No. 

106po6222 Hydro-Search, Inc. Page 1 of 1 

Remark8 Logged by: T. a l l i v e r  

- 
Den t atloi 
Re a?*\ anc 
Blows/ Inc t 

20 40 
-rn-r 



WELL - 
WELL CONSTRUCTION SUMMARY 

ELEVATION: G R O U N D L M L  5 9 7 7 *  l6 ' LOCATION or CWRDS: 
N 34071.9 E i7in6-7 TOP OF CASING 5g79 l 5  

CONSTRUCTION TIME LOG: 
Im 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 9.60' 
BOREHOLE DIAMETER 5/8" 

DRILLER Boyles Brothers Drilling Co. 

%le: 17.00' 

15865 W. 5th Avenue, Golden. C 
Arrow Drilling, Tan High) 

RIG 1 
BIT61 m r  

DRILLING FLUID None 

1 
I 
I 
I 
I 
I 

FINISH 

QAIEl  
TlME 

1 986 

TASK - 
DRILLING: 
5 518 'I r ~ .- 9/26 0815 
advancer -- 

- GEOPHYS LOGGING: & - 
CASING: 

2" stainless 9/26 1500 9/26 1505 I 

'--I- -I- 
- - I  

9/26 1530 ' 
9/25 is40 I 

-- 10/2 ! 130 

9/26 1XO 
9/26 1535 

9/26 
9/26 

9 /30 

1M5 
1535 
1330 

SURFACE CASING 5" x 3.81' steel w/ lockin, 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 2 GEOPHYSIW LOG - 
CIISING STRING(S): C=CASING S=SCREEN 
0.00' 2.60' c1 - - -- - -- 
2.60'; 9 6 0 '  7 SI - - - - - - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- - - - -- - -- 

CASING: C I  2" I.D. sch. 5 t w e  316 stain- 
less steel, threaded and flush 
iointed. 

S C R E ~ :  SI 2" I.D. Sch. 5 twe 316 stain- 
less steel, threaded and flush 
iointed. 0.010" wirewraD scree! 
0.25' welded bottan C~D. 

CENTRALIZERS 304 stainless steel 

RLTER PLACEMPn 

CE  MEMl  NO : 
t EVELCPMENT: 

OTHER: 
20 

25 

30 

35 

40 

45 

50 

-1 
WELL DEVELOPMENT 

See Well Develounent Surmarv sheet. 

COMMENTS: I 

Water encountered at 7.0' during drilling. ' 

I Eirst We" -4- 
Screen Dul led. ho le washed. and ken r e  
built. 

. .  
flLTERHATERlCL 17-47 

2.45' - 10.00' 

0.00' - 2.30' 
CEMENT I 

OTHER 3/8" bentonite pellets 
2.30' - 2.45' 
10.00' - 17.00' 

HY DRO-S EARCH RENO~DENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 
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DATE 

9-30-86 

9-30-86 

1ck 1-86 

10-2-86 

WELL DEVELOPMENT SUMMARY 

TIME 

1330 

1330 

loo0 

- 

1130 

Hydro-Searc 

APPEARANCE 

d i m  to dark 

- Bailed 3.0 gals. 

Bailed - Very light brown 

WELL ,Al 

COMMENTS 
1 Well Bore Volu~le = .52 gals. 
10 Well Bore Volms = 5.2 gals. 

d r a t e l y  w d  2.5/5.2%% 
Clearing to li t b m .  ges 

to date 

5.5b.2 gals. plrged to date 



I 
I 
I 

-6.4 

-6.9 
A 

i 
0 
3 -7.4 
0 
0 
II 
- 

-7.9 
CI 

0 
1 I 

I 

-9.4 
3 

-9.9 
0 

AQUIFER TEST DATA 
WELL 56-86 

i i 

5 10 15 20 

Time (min.) 

25 30 
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AQUIFER TEST DATIl WELL 56-eb 

Type of Aquifer Test: Bail down - Recovery Project No.: 106P06222 
How Q Weasured: 4.5 gallon bucket Location: Rocky F la t s  Plant 
How W.L. ' s  Heasured: Olyrpic Well Sounder Personnel: W.Herst, H. Berqman 
Weasuring Point for W.L.'s: 
Elevation of  Heasuring Point: 5987.74 

Top of Casing 

Depth of purplairline: N/A 
Start bai ling: 10/01/86 Tirer 1140:OO 
Stop bai l ing:  10/01/86 Tire: 1153:OO 
Duration of Aquifer Test: 40 minutes 

TIHE WATER LEVEL DATA COWWENTS 
t = 13 at t '  = 0 Static Water Level: 6.16 .......................................................................................... 

t t '  Water Draw- 
Level down .......................................................................................... 

0 
13.0 0 Total Depth = 9.38' 
13.6 .6 9.47 3.31 
14.0 1.0 9.23 3.07 
14.5 1.5 9.11 2.95 
15.0 2.0 13.79 2.63 
15.5 2.5 8.60 2.44 
16.0 3.0 e. 45 2.29 
16.5 3.5 8.31 2.15 
17.0 4.0 e. 19 2.03 
17.5 4.5 e. 09 1.93 

19.0 6.0 7. e1 1.65 
20.0 7.0 7.62 1.46 
21.0 8.0 7.48 1.32 
22.0 9.0 7.33 1.17 
23.0 10.0 7.21 1.05 
24.0 11.0 7.10 .94 
25.0 12.0 7.01 ,65 
26.0 13.0 6.85 I 69 
27.0 14.0 6.33 .67 
28.0 15.0 6.75 .59 
30.0 17.0 6.67 .51 
32.0 19.0 6.59 .43 
34.0 21.0 6.54 a 38 
36.0 23.0 6.50 e 3 4  
38.0 25.0 6.51 ,35 
40.0 27.0 6.40 .32 

18.0 5.0 7.97 i.ei 

90% recovered at b.48' 
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Page No. 100 
i2/ 11/87 

Water Leve l  Data 
for 

Rockwell (Rocky F l a t s )  

Date Depth to  Water E l e v a t i o n  
Measured from TOC TOC ( f t )  

** Well Number: 5686 

09/30/86 
10/01/06 
10/02/86 
1 O/ 13/ 06 

01/01/87 

06/02/87 
07/07/87 
07/14/87 
08/03/07 
09/29/07 
1 I /O9/87 

11/26/86 

05/08/87 

8.01 
8.03 
7.97 
6.33 
6.69 
6.83 
5.02 
6.61 
6.73 
6.00 
7.50 

34.40 
6.90 

5979.15 
5979 - 15 
5979.15 
5979.15 
5979 I15 
5979.15 
5979.15 
5979.15 
5979.15 
5979.15 
5979.15 
5979.15 
5979.15 

Water Level  
E lev .  ( f t )  

5971 .. 14 
5971.12 

5972.82 
5972.46 
5972.32 
5974.13 
5972.54 
5972.42 
5972 - 35 
5971 -65 
5944.75 
5972.25 

5971. l a  
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INDEX OF DATA 

Boring No.: 62-86 

Completed as well? Yes 

Data in File 

- X Log of Borehole 

- X Well Construction Summaries 

- X Well Development Summaries 

- X Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
- x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, C O L O R M O  DRAFT DECEMBER 91, 1987 APPENDIX E 



Project: ~ o c k y  Flats Plant LOG OF BORING NO. 6 2 4  

08te Orllled 9/25/86 Coordlnatea N 35154.3 E 22613.2 
Boring Method HOL~OW stan h e r  Qround Surface Elevation 5 8 9 7 . 5  4 

Materlal Dercrlptlon 

0-0.5'-Sample. 
Recovered 0.5/0.5'=1001. 
CLAY: dusky yellowish 
brown ( 1 O Y R  2/2) : silty: 
dome granitic pebbles and 

0.5-4.8'-Smple. 
Recovered 3.7/4.3'=861- 
CLAY: dusky yellowish 

Same as above: 

a. 5 I -sample. 
ered 3.0/3.0'=1002. 
Same as above: 

moderate brown (5YR 
silty: trace of 

unconsolidated: wet. 

- 
en t atio L e dd anc 

(Bkwd lncl 
20 4a 

T r r r  



Project: Rocky Flats Plant ILOG OF BORING NO. 62-86 

Date Drllled 9/25/86 Coordinate8 N 3 5 154.3 E 22613.2 
Qround Surfaco Elevation 5 8 9 7.5 4 

Material De8crI~t ion Depth 

CLAYSTONE: light olive 
gray (5Y 6/1) and dark 
yellovish orange ( l O Y R  
6/6) : weathered: 
consolidated; moist. 
22.8-25.3 '-Sample. 
Recovered 2.0 /2.5 '=80+-  ~ - ,--- - - - -  
CLAYSTONE: Same as above: 

......... 
1.5/2.5 SI-60%. 

SANDTONE: lisht olive 
gray (5Y 6/1) -and dark 
yellowish orange ( 1 O Y R  :::::;:'.;::i::.* 

::.:.:i:::..$ 6/6) : weathered: well y: i ;:;::::.:.; :::.. ....... sorted; moderately well 
cemented: moist. 

::.::::;:..$i 
: ::+... ..... :<: +...:.: ::<.:.:.. 27. 8-30. 3 '-Sample. 
$:$::$:.$ Recovered 2.5/2.5 '=100%. :..: .... 2.::::: :.:::::-::::.:: SANDSTONE: Same as above : ;::.:<+:.:<:: .::. ...... ... moist. 
:::- .-......*. .. ..:;..;:*..>:+ 
,;$<-+.<~ ++.;:::: 30.3-32.8'-Sample. 
k.:::+..3.*= Recovered 2. 5/2 .5 I=1008. ;. . .:. :.:.* .::. 
.:-:a::::::::: SANDSTONE: Same as above ; ...:.:::..:s;; ........ 
.: ............ ........ ?.a::. ................ 
,; .:... :..:" ........ .......... y:: :: 

,>x<<2:.*::.:.:2 
~..::'.'* ........ .. *. ..... ::. . ............ 

....... : .... 

....... ::....:.:<:?% moist . 
32. 4-34.5I-Sample. 
Recovered 2.3/2.3*=100%. 
SANDSTONE: Same as above: 
moist. 

Recovered 0.9/0.9*=100%. 

5) and dark yellowish 
orange (1OYR 6/6) i some 
fine-grained sand: 
weathered: consolidated; 

I34.5-35.4'-St~opla. 

/ K-Z-Z-I-1 CLAYSTONE: medium gray (N 

1 ' damp. 

35.4-37.9'-Sample. 

CLAYSTONE: Same as above; 
damp. 

Recovered 2.0/2.5*=80%. 

' / f-------l Recovered 2.5/2.5 '=loo%. 

---- _--- ---- -----.--I ---- 37.9-40.4*-Sampie. 
---- ----I ---- CLAYSTONE: Same as above; 

.mark8 Logged by: L. Piwnka 

en t atla k e sk\ an c 
[Bbwd lncl 

20 4c 
7-n-r 



[LOG OF BORING NO. 62-86 

D8te Oillied 9/25/86 Coordinate8 N 3 5 1 5 4 . 3  E 2 2 6 1 3 . 2  

(feet) Matwid Do8crlotlon Depth 
yp 

SANDSTONE: medium gray (N 
5) and dark yellowish 
orange ( 1 O Y R  6/6) : some 
iron staining; plant 
fossils: interbedded 

Recovered 2.8/2.8*=1002. 

52.8-55.3'-Sample. 
Recovered 2.5/2.5'=1002. 
SANDSTONE: olive gray (5Y 
4/1); medium-grained sand: 
clay laminae; well sorted; 
consolidated; moist to 

7.8-59.3 '-Sample. 
overed 1.5/1.5*=100*. 
DSTONE: Same as above; 

- 
on t rtio eC e ti%\ an c 

(Blows/ tncl 
20 I C  

7-rrr 
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WELL 62-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: 
N 35154.3  E 22613.7 

DRILLING SUMMARY: 

T o T A ~  DEPTH 

BOREHOLE DIAMETER 7y1 
Well: 35.19' Hole: 59.25' 

DRILLER bvles  Brothers Drillirw a. 
15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG %bile E-57 
EIlT(S) Blade b i t  

DRILLING FLUID 

SCREEN: S I  2'' I.D. Sch. 5 tw 316 stain- 
less steel, threaded and flush 
jointed, 0.010'' wire wrap screer 
0.25' welded bottan CaD. 

CENTRALIZERS T w ~  304 stainless steel 
79.31' - ?O.M' 

~ L E R  MATERIEL 32-42 silica sand 
24.00' - 35.50' 

I CEMENT 

OTHER 3/8" bentonite Dellets 
0.00' - 23.00' 37.00' - 59.30' 

23.00' - 24.00' 
35.50' - 37.00' 

ELEVATION: GROUND LEVEL 5897.54 ' 
5898.75 ' TOPOF CASING 

CONSIRUCTION TIME LOG: 
START I F IN I SH  

TASK - 
DRILLING: 

GEOPHYS LOGGlNC 

CASING: 
2" stainless 

FILTER PLACEMEN 

CEMENTING: 
cEvELCPMENT: 

OTHER: 
Eientonite 

9/25 1048 10/2 1359 I l l  

---- I l l  

--- -I I I 1 

I I I 

WELL DEVELOPMENT 

See Well Developnt Sunnary Sheet. 

COMMENTS: I 
Water encount ered at  25.30' &rim d r i l l h e  

less steel casing: 1 * 2 1  ' 

I 
~~ 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



m 
1 

WELL . a 4 1  
WELL DEVELOPMENT SUMMARY 

DATE TIME METHOD VOLUME APPEARANCE COMMENTS 
1 well Bore Volune = 1.4 gals. 
10 Well Bore Volunes = 14.4 gals. 1610 

~ ~ 

Light brown mist 
Light brown, 
s l ight ly  turbid 

Very l ight brown 
sl ightly turbid 

10-6-86 1610 Airlifted 1.4 gals. 

1.8 gals. 

None 

1.8/14.4 gals. plrged to date 1530 10-7-86 Bailed 

2.0 gals. 10-8-86 1425 Bailed 3.8/14.4 gals. plrged to  date 

Light to very 
l ight  b m  
Light b m  to 
clear 

10-9-86 1230 Bailed 5.8/14.4 gals. plr& t o  date 2.0 gals. 

1.5 gals. 

2.0 gals. 

1.5 gals. 

2.0 gals. 

1 700 Bailed 7.3/14.4 gals. prgd t o  date 

9.3/14.4 gals. plrged to  date 10-10-86 0835 Bailed clear 

clear, slightly 
turbid 10- 10-86 1100 Bailed 10.8/14.4 gals. plrged t o  date 

Clear, sl ightly 
turbid 12.8/14.4 gals plrged to date 10-10-86 1540 Bailed 

C l e a r ,  sl ightly 
turbid ' 

C l e a r ,  sl ightly 
turbid 

C l e a r ,  sl ightly 
turbid 

2.0 gals. 10-14-86 1045 Bailed 14.8/14.4 gals. p g e d  to  date 

16.8/14.4 gals. prged to  date 

*led 

~~ 

Bailed 

~~ 

2.0 gals. 10-1586 1040 

Bailed 10-16-86 0940 

Hydro-Search, Inc 



PAOGRAH SLUGT, VERSION 4,JCT. 1985 

.. .- ~ d i :  PROGRAM CALCULATES REAN TRANSMISSIVITIES FRGM SLUG-TEST DATII BASED ON TWO ANALYTICAL APPROACHES: 
11) HETHOD OF COOPER, BREDEHGEFT AND PAPADGPULOS, 1967 (ARTICLE iN VOL.3,NO.l OF WRR ENTITLED 

'RESPONSE OF II FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER') 
(2) HETHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, N0.3 OF WRR ENTITLED 

'fi SLUG TEST FOR DETERRINING HYDRAULIC CONDUCTIVITY OF UNCONFINED IRUIFERS 
YITH COMPLETELY OR PLRTIALLY PENETRATIN6 WELLS') 

~OJTCT NO.: 6-0118-07 CLIENT: Rockrell International 

ITE 'LOCATION: Rocky Flats Plant DATE OF SLUE TEST: 10-15-87 

FIE2 INVESTIGATOR: Kevin McNeill 

WELL NO.: 62-06 

IWUT OATR ME: 

iKE? CASING DIARETER = 2.00 INCHES LENGTH OF SCREEN OR INTAKE PQATIDN = 9.97 FEET 
iHEF; SCREEN OR OPEN-HOLE DIAMETER = 
DIMETER OF DRILLED HOLE = 7.25 INCHES THICKNESS OF SATURATED AQUIFEii iDNE = 10.23 FEET 
EST!RITED POROSITY OF GRAVEL PICK = .25 FALLING-HEAD iNDEX = 0 ('1' IF FILLIN6,'O' IF RISING) 

2.00 INCHES DEPTH FROM STATiC LEVEL TO N T T O M  OF SCREEN = 13.92 FEET 

NUHBER OF HEAD-TiIE DATA POINTS = 42 



TIHE 
iscc I 

1.00 
2.00 
5.03 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
52.00 
82.00 
112.00 
172.06 
232.00 
292.00 
351.00 
412.00 
472.00 
532.00 
652.00 
772.00 
892.00 

1042.00 
1222.00 
1402.00 
1582.00 
1762.00 
1942.00 
2122.00 
2302.00 
2542.00 

MAD 
!FEET) 

.E40 
,840 
8 640 
I 8;o 
. E 3  

I 8:o 
e 830 
8 820 
0 820 
,820 
a 820 
,820 
,820 
,810 
,810 
,810 
,810 
,810 
0 810 
1800 
1790 
e 780 

. no 
,140 
,730 
e r n  

.?lo 
,700 
,690 
.670 
,660 
,640 
,620 
,600 
,590 
* 570 
,560 
,550 
,540 
,520 

. a;o 

.no 

Wo MAS CWUTED FROll INTERCEPT W PLOT OF U16(HI VS. TI# 

WeCESSIVE COIIWTED 
VKUES FOR W 

(FEET) 

.a101 

.a112 
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NETHOD OF BOUUER AND RICE 

COHPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 
'I 
A PERMEABILITY = 1.88E-07 FTlsec = 5.1'3E-36 CHIsec 

TRANSRISSIVITY = 1.92E-06 FT**Z/SK 

COHPUTED RESULTS USING DIAHWETER OF CASING AND SCREEN: 

PERMEABILITY = 2.64E-07 Fllsec = LOB-Ob Cllisec 

TRANSMISSIVITY = 2.70E-06 FTffZlsec 

1 



12,' 11/87 
Water Level Data 

f o r  
Rockwell (Rocky F l a t s )  

Water Level 
E l e v .  ( ft)  

Date 
Measured 

Depth to  Water E l e v a  t i  on 
TOC ( f t j  from TOC 

** Well Number: 6286 

27.90 
27.91 
27.98 
28.00 
27.83 
27.89 
28.03 
27.99 
27 I92 
27.96 
27.83 
27.10 
27.16 
26.50 
26.00 
25.80 
25.70 
25.90 

5898.75 
5898.75 
5898.75 
5898.75 
5898.75 
5898.75 

5898.75 
5898.75 
5898.75 
5898 - 75 
5898.75 
5898 I 75 
5898.75 
5098.75 
5898.75 
5898.75 
5898.75 

5898 I 75 

5870 - 85 
5870.84 
5870.77 
5870.75 
5870.92 
5870.86 
5870.72 
5870.76 
5870 .. 83 
5870.79 
5870.92 
5871 .. 65 
5871 -59 
5872.25 
5872.75 
5872.95 
5873.05 
5872.85 

1 C i 06/ 86 
10/07/86 
10/08/86 
10: 10/86 
1C; 13/86 
10/14/86 
1 C f' 151 86 
1C!16/86 
11, 26/06 
01/01/87 
05/07/87 
06/02/87 
06/24/87 
07/06/87 
08/06/87 
09/02/87 
10/05/87 
12/ 01 /87 



INDEX OF DATA 

Boring No.: 63-86 

Completed as well? Yes 

Data in File 

X Log  of Borehole 

X Well Construction Summaries 

X Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

X Water Level Data - 

903 PAD,  MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 91, 1987 APPENDIX E 



ProJoct: ~ o d c y  nats Plant LOG OF BORING NO. 63-86 

Date Drllled 9/26/86 COOrdlnrte8 N 35156.0  E 22641.5 
Boring Method €k~llow Seen Auger around Surf aco Elevation 5 8 9 6 .5 5 

Mat orlrl 0.8 crlpt ion 

cox.av!Km 
0-0.5'-Sample. 
Recovered 0.5/0.5'=100%. 
CLAY: dusky yellowish 
brown ( 1 O Y R  2/2) : silty; 
some small granitic 
cobbles; poorly sorted; 
unconsolidated; damp. 

0.5-3.8'-Sample. 
Recovered 0.4/3.3'=12%. 
CLAY: dark yellowish 
orange (1OYR 6/6) : silty: 
trace granitic pebbles; 
poorly sorted; 
unconsolidated; damp. 

3.8-5.8'-Sample. 
Recovered 1.0/2.0'=50%. 
CLAY: Same as above; 
damp. 

5.8-7.3'-Sample. 
Recovered 1.5/1.5'=100%. 
CLAY: Same as above: 
moist. 

7.3-9.8'-Sample. 
Recovered 1.2/2.5'=48%. 
CLAY: Same as above: 
moist. 

9.8-12.3*-Sample. 
Recovered 2.0/2.5'=80%. 
CLAY: Same as above: 
moist. 

12.3-14.2'-Sample. 
Recovered 1.5/2.0'=80%. 
CLAY: Same as above; 
moist. 
14.8-17.3'-Sample. 
Recovered 2.5/2.5'=1002. 

14.4-14.8 ' . GRAVEL: 
moderate yellowish brown 
(1OYR 5/4) and grayish 
orange (1OYR 7/4): 
granitic pebbles and 
cobbles; sandy; poorly 
sorted; unconsolidated: 
\moist to wet. 

ARAPAHOE FORMATION 

14.8-17.3'. CLAYSTONE: 
light olive gray (5Y 6/1): 
(mottled iron staining; 
-ed: moist. 

TOTAL DE=: 17.3' 

Iemarkr Io& bv: L. Pi& 



c 
0 w 
3 x 
P 

9/29 
9/29 
10/6 

9/29 
9/29 

48 

20 

---- 
1223 9/29 1235 
1237 9/29 1240 
1610 10/6 1610 

1220 9/29 1221 
1235 I 9/29 1237 

---- 

LOCATION or 

63-86 WELL 

WELL CONSTRUCTION SUMMARY 
COORDS: ELEVATION: GROUND LEVEL 5896 55 ' 

5897 * 48 ' TOP OF CASING Ei N 35156.0 E 33641.5 

I 

:ONmUCTION TIME LOG: 
START I F IN ISH 

TASK - 
IRILLINC: 

&I 1 r - 

jEOPliYS LOGGING: 

:ASSING: 
2" stainless 

lLTER P-ACEMEM 

:EM ENTI NG: 

:EVELCPMENT: 

ITHER: 
Bentonite 

9/29 1221 9/29 1223 I l l  
-I-1-1- 

WELL DEVELOPMENT 

See Well Develomnt SUmrarv Sheet. 

COMMENTS: 

Water encountered at 14' during drilling. 

TOD of stainless steel casing. . 0.93' 

CON S ULTl N G HY DROLOG I STS - G EO LO G I ST 



WELL DEVELOPMENT SUMMARY 

Hydro-Search, lnc. RWO CoNsULTINc HY!)RoLm~mm 



12/ 11/87 
Water Level Data 

f o r  
Rockwell (Rocky F l a t s )  

Date Depth to  Water E l eva t i on  
Measured from TOC TOC ( f t )  

** Well Number: 6386 

10/06/86 
101’13/86 
11 /26/ 86 
01/01/87 
05/07/87 
06; 02/ 87 
061 24/87 
0 7 /’ 06 / 87 
08/06/87 
09/ 02/87 
10/05/87 
11/09/87 
12/ 01 /87 

-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 
-1.00 

5897.48 
5897 - 48 
5897.48 
5897.48 
5897.48 
5897.48 
5897.48 
5897.48 
5897- 48 
5897.48 
5897.48 
5897 - 40 
5897.48 

Water Level 
E lev.  ( f t )  



INDEX OF DATA 

Boring No.: - 

Completed as well? Yes 

D a t a  in File 

- X Log of  Borehole 
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Depth t f e e t ) H  Materlal Dercrlption 

VALLEY P I U  ALLwIun 

0-2.o@-Sample. 
Recovered 2.0/2.0@=100%. 
GRAVEL: grayish brown 
(5YR 3/2) : granite and 
quartzite pebbles and 
cobbles: some silty and 
sand: poorly sorted: 
angular to subrounded: 
unconsolidated: dry. 

3.0@-Cuttings. GRAVEL: 
Same as above: dry. 

3.3-4.01-Sample. 
Recovered 0.7/1.71=41%. 
GRAVEL: Same as above: 

4.0-6.01-Sample. 
Recovered 2.0/2.0@=100%. 
GRAVEL: pale brown (5YR 
5/2); granite and 
quartzite pebbles and 
cobbles: some silt and 
sand: grades downward into 
yellowish gray (5Y 7/2) 
silty sand: angular: 
unconsolidated: dry. 

6.0-8.0'-Sample. 
Recovered 0.6/2.0@=301. 
GRAVEL: moderate 
yellowish brown (lo= 
5/4): granite and 
quartzite pebbles and 
cobbles: sandy to clayey; 
poorly sorted: 
unconsolidated; angular; 



Material 008crI~tlon 

8.0-10.Oo-Sample. 
Recovered 2.0/2.0'=1008. 

8.0-8.8'. CLAY: greenish 
gray (5GY 6/1) and 
moderate yellowish brown 
(lorn 5/4) : trace granitic 
pebbles: poorly sorted: 
unconsolidated: dry. 

ARAPAHOE FORMATION 

8.8-10.0'. CLAYSTONE: 
greenish gray (5GY 6/1) 
and moderate yellowish 
brown (1OYR 5/4) : 
homogenous: some black 
organic fragments: 
consolidated: dry. 

10.0-12.0t-Sample. 
Recovered 2.0/2.Oo-1008. 
CLAYSTONE: moderate 
yellowish brown (10YR 5/41 
with some greenish gray 
(5GY 6/1) clay: 
homogenous: consolidated: 
dry. 

12.0-14.0'-Sample. 
Recovered 2.0/2.0'=1002. 
CLAYSTONE: moderate 
yellowish brown (10YR 5/41 
with some greenish gray 
(5GY 6/1) Clay: 
homogenous: consolidated: 
dry. 

- 
Fie ,fed - 

- 
romarkr logged by: J. Bergplan 

'roject No. 
106FQ6722 Hydro-Search, Inc. Page2 o f 2  - 

TOTAL DE=: 11.0' 
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L 

t 0 w 
7 
0 
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a 

16 

18 

20 

WELL 64-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: 

N 34683.8 E 22497.3 
5834.48' 

TOP Of  CASING 5836.46 ' ELEVATION: GROUND LEVEL 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 9.00' 
BOREHOLE DIAMETER 

Hole: 14.00' ,!f 
DRILLER Bovles Brothers Drillin? Co. 

15865 W 5th Avenue 
Golden. CO (Tow Robinson) 

RIG Acker 
BlT(S) T5 

DRILLING FLUID None 

WELL DESIGN: 

BASIS:  GEOLOGIC LOG x GEOPHYSICL\L LOG - 
CASING STRING(S): C= CASING S=SCREEN 

0.00' 3.41' C1 - 
3.41'- - 9.00' SI ~- - - - -- - -- 

- - - -- - -- 
- -- - -- 
- -- - -- 
- -- - -- - -- - -- 
- -- - -- 

- - 
- - 
- - 
- - 
- - 

CASING: C I  2" I.D. Sch. 5 type 316 stain- 
less steel, threaded and flush 

jointed. 

SCREEN: SI  2" I.D. Sch. 5 tm 316 stain- 
less steel, threaded and flush 
jointed, 0.010" wire wrap scree1 
0.25' welded bottan cap. 

CENTRALIZERS Type x)4 stainless steel 
4.81' - 6.31' 

~ L T E R  MATERI~L 32-42 silica sand 
2.50' - 9.25' 
CEMENT p o r f l w  I 
0.00' - 2.00' 
OTHER 3/8" bentonite wllets 
2.00'- 2.50' 
9.25' - 14.00' 

HY DRO-S EARCH RENO.DENVER 

CONSTRUCTION TIME LOG: 

TASK 
7 

DRILL1 NG: 
51' 

Y - 

GEOPHYS. LOGGING, 

CASING: 
2" stainless 

FILTER PLACCEMPCI 

C E M E  NTI NG : 
cEvELCPMENT: 

OTHER: 
Bentonite 

START I F IN I SH  

9/10 1515 9/10 1520 
---- 
---- 

1520 9/10 9/10 1525 
1535 9/10 9/10 1545 
1215 9/13 9/13 1215 

---- I l l  
WELL DEVELOPMENT 

COMMENTS: 

~~~~ - 

Top of stainless steel casing: 1.98 ' 

CONSULTING HYDROLOGISTS-GEOLOGIST! 



WELL DEVELOPMENT SUMMARY 

DATE  

9-13-86 

WELL 64-86 

TIME METHOD VOLUME APPEARANCE COMMENTS 

1215 !2Y - - - 



12/11/87 
water Level  Data  

f o r  
Rockwell ( R o c k y  F l a t s )  

Date Depth to  Water E l e v a t i o n  
Measured from TOC TOC ( f t )  

** Well Number: 6486 

09/13/86 
101 13/86 
11/26/86 
01/01/87 
05/08/87 
06/02/87 
06/24/87 
07/07/87 
07/16/87 
08/06/87 
09/02/87 
10/06/87 
11/09/87 
12/01/87 

-1 -00 
11.27 
6.98 
7.27 
7.02 
9.60 
9.50 
-1.00 
7.70 
10.70 
10.60 
10.60 
10.50 
9.30 

5836.46 
5836.46 
5836.46 

5836.46 

5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 
5836.46 

5836.46 

5836 .. 46 

Water Leve l  
E lev .  (ft) 

5825.19 
5829.48 
5829.19 
5829.44 

5826.96 
5826. a6 

5828.76 
5825.76 
5825.86 
5825.86 
5825.96 
5827.16 



INDEX OF DATA 
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Project: Rocky Flats Plant LOG OF BORING NO. 65-86 

Date Drilled 9/13/86 Coordinat@a N 34886.7 E 24389.5 
Boring Method HDLIOW stem Auger Ground' Surfaco Elevation 5 7 82 .7 5 

Mat erial Dercrio t ion 

0-0.4@-Sample. 
Recovered 0.4/0.4'=100%. 
CLAY: dusky yellowish 
brown (10YR 2/2): silty: 
trace of granitic pebbles: 

0.4-0.6'-Sample. 
Recovered 0.2/0.2'3100%. 
SAND: moderate yellowish 
brown (1OYR 5/4) : medium 
grained sand: clayey: 
moderately sorted: 
unconsolidated: angular; 
damp. 

0.6-7.OV-Sample. 
Recovered 0.0/6.4 I ~ 0 % .  
Cuttings. BOULDERS : 
granite and quartzite 
cobbles and boulders: wet. \ 
\ 

ARAPAHOE FORMATION 

7.0-9.5'-Sample. 
Recovered 2.5/2.5*=100%. 
CLAYSTONE: light olive 
gray (5Y 6/1) : mottled 
iron staining: trace plant 
fossils: wet. 

9.5-12.5'-Sample. 
Recovered 3.0/3.0'=100%. 
CLAYSTONE: Same as above: 
wet. 

TOTAL DEPTH: 12.5' 

temarkr Logged by: L. Piwnka 

- 
en t atia L e a%\ anc 

Bbwd lnci 
20 4c rrrr 



WELL 65-86 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL 5787 * 7 5  ' 

TOPOF CASING 5 7 8 4 * 4 0 '  
LOCATION or COORDS: 

h' 34886.7 E 24389.5  
~~ 

CONSTRUCTION TIME LOG: DRILLING SUMMARY: 

TOTAL DEPTH 

BOREHOLE DIAMETER 72' 
Well: 8.00' Hole: 12.50' 

FINISH - START 
TASK - Qm 

1986 

9L13 
DRILLING: 

7511 QpT 

DRILLER Bovles Brothers Drilliw b. 
15865 W. 5th Avenue 
Golden. cx) (Jim Horn) 

RIG %bile B-57 

B~T(S) Blade b i t  

- 

GEOPHYS. LOGGING: 

CASING: 
2'' stainless 

- I  - I 

9/13 1450 

ORlLLlNG FLUID ~ 

FILTER PLACEMENT 

CE M ENTl NG: 

CEVELCPMENT: 

OTHER: 
Bentonite 

9/  I3 
9/13 
9/16 

9/13 
9/13 

- 

WELL DEVELOPMENT 

Sez FJell h e  l o m n t  Surmarv Sheet . 

L 

6 
6 

E 

c 
L 
C 

; 

( 
0 

7 

SCREEN: SI  2" I.D. Sch. 5 twe 316 stain- 
less steel, threaded and flush 
jointed, 0.010'' wire wrap scree] 
0.25' welded bottan cap. 

CENTRALIZERS - 2  3@t stainless s t e 1  
4.79' - 5.93' 

.14 

- I6 

- 18 

- ?A 

h 
h : r 

COMMENTS: 

Water encountered at 4.50' durk drilling. 

TOD of stainless steel casing;: 1 .65 ' 

FILER NATERIPL 32-42 silica sand 
2.00' - 8.20' 

0.00' - 1.50' 
OTHER 3/8" bentonite wllets 
1.50'- 2.00' 
8.20' - 12.50' 

CEMENT Portland T W  I a 

CONSULTI NG HY OROLOGI STS - GEOLOGISTS HY DRO-SEA RCH RENO~OENVER 



I 
I 
I 

c 

D A T E  
r 

9-16-86 

9-16-86 

9-17-86 

9-19-86 

8 

1225 

1451 

Bailed 6 gals. 

Bailed - 

WELL DEVELOPMENT SUMMARY 
WELL .-> 

1222 I 
1222 I Bailed I 11 gals. 

Hydro-Search, Inc.  en^ ~enver 

APPEARANCE 

Clear to light 
gray 
Clear to light 
gray 
C l e a r  to light 
gray 

COMMENTS 
1 Well Bore Voluw = .35 gals. 
IO we11 Bore Volunes = 3.5 gals. 

Recharges quickly 
11/3.5 gals. plrged to date 
Not recharging as quickly as on 
9/16. 17/3.5 gals. plrged to date 



ARUIFER TEST DATA WELL 65-86 

Type of Aquifer lest:  Bai l  down - Recovery Project No.: 106PO6222 
How 8 Heasuredr 4.5 gallon bucket location: Rocky Flats  Plant 
How W.L.'s Heasured: Olyrpic Well Sounder Personnel: W. Herst, D. Pavlick 
Heasuriny Point for W.L.'s: 
Elevation of Heasuriny Point: 5790.2 

Top of  Casiny 

Depth of purp/airline: NIA 
Start  bailing: 9/30/86 Time: 1007:OO 
Stop bailing: 9/30/86 Tire: 101O:OO 
Duration of Aquifer Test: 14.25 rinutes 

0 5.30 Begin ba i l i ng  
2.3 1 gal lon bailed 
3.0 0 Stop bai 1 i ny 
3.6 .6 6.89 1.59 
4.0 1.0 6.33 1.03 Total depth = 7.25 
4.5 1.5 5. e9 .59 
5.0 2.0 5.65 .35 
5.5 2.5 5.53 .23 
6.0 3.0 5.45 .15 902 recovered at 5.50' 
6.5 3.5 5.42 .12 
7.0 4.0 5.40 I10 
7.5 4.5 5.40 .10 
8.1 5.1 5.37 # 07 
9.0 6.0 5.35 .05 
10.0 7.0 5.36 .Ob 
11.0 8.0 5.35 .05 
12.3 9.3 5.33 .03 
14.0 11.0 5.33 .03 
15.0 12.0 5.34 .04 Stop test  



fi 
I 

-5.3 

A 

II! 

0 -5.8 
3 
0 
(u 
D 

- 

AQUIFER TEST DATA 
WELL 65-86 

I 
d i 

-7.3 
0 5 10 15 

Time (min.) 



i 
I 
1 
I 
1 
I 
1 
1 
I 
c 
I 
Y 
I 
I 
I 
I 
I 
B 
I 

Water Leve l  Data 
for 

Rockwell (Rocky Flats) 

Date  Depth t o  Water E l e v a t i o n  
Measured from TOC TOC (ft) 

** Well  Number: 6586 

09/16/86 
09/17/86 
09/ 19/86 
09/ 241 86 
10/13/86 
11/26/06 
01/01/87 
05/08/87 
06/ 02/ 87 
07/07/87 
07/16/87 
08/06/87 

09/08/87 
1 O/ 05/87 
11/ 03/ 87 
12/01/87 

09/02/87 

7.15 
7.19 
7 . 3 2  
7.32 
6.45 
6.06 
6.04 
5.88 
6.55 
7.10 
7.10 
7.30 
7.00 
7.90 
7.30 
6.90 
6.38 

5784.40 
5784.40 
5784.40 
5784.40 
5784.40 
5784.40 
5784 - 40 
5784.40 
5784.40 
5784 I 40 
5784.40 
5784.40 
5784.40 
5784 40 
5784 - 40 
5784.40 
5784.40 

Water Leve l  
€ l ev .  (ft) 

5777.25 
5777 -21 
5777.08 
5777.08 
5777 I95 
5778.34 
5778.36 
5778.52 
5777.82 
5777.30 
5777.30 
5777.10 
5777.40 
5776.50 
5777.10 
5777.50 
5778.02 



INDEX OF DATA 

Boring No.: 66 -86 
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D a t a  in File 
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Packer Test Data and Results - 
x Water Level Data 
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Plojact: Rocky Flats Plant LOG OF BORING NO. 66-86 

Date Drilled 9/13/86 Coordinate8 N 3 3 6 3 8 . 7  E 28151.6 
Boring Method ~ l c w  Stem w r  Qround Surf ace Elevatlon 5 6 8 5 . 1 2 

Mat orld Doscript ion 

VALLEY FILL ALUNIUH 

0-1.6 I -Sample. 
Recovered 1.6/1.6'=100%. 
GRAVEL: dark yellowish 
brown ( 1 O Y R  4 / 2 ) :  granitic 
pebbles and cobbles with 
coarse to tine-grained 
sand: clayey: poorly 
sorted: subangular: 
unconsolidated: dry. 

1.6-5.8'-Sample. 
Recovered 0.0/4.2'==0%. 
Cuttings. BOULDERS : 
granite and quartzite 
cobbles and boulders; 
moist. 

Wet at 4 . 5 '  

ARAPAHOE FORMATION 

5.8-9.01-Sample. 
Recovered 3.2/3.2'=100%. 
CLAYSTONE: light olive 
gray ( 5 Y  6/1) : mottled 
iron staining; weathered; 
consolidated; damp. 

9.0-l2.O1-Sample. 
Recovered 3.0/3.0'=100%. 
CLAYSTONE: Same as above: 
damp. 

TOTAL DEPTH: 12.0' 



WELL 6686 

1986 
9/13 

I 

T M  

1706 

h 
c\ 

ii r 

GEOPHYS. LOGGING: 

CASING: 
I' 

+ 
0 
w 
7 
0 
K 
p. 

- L .- 

R l n l c s s 9 / 1 5 B Z L  

14 

16 

18 

20 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: ELEVATION: GROUND LEVEL 5685 ' l 2  ' 

5686.73' N 33638.7 E 28151.6 TOP OF CASING 

~ ~~ 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 6.50' W e :  12.00' 
BOREHOLE DIAMETER 7P' 

~ 

DRILLER Ebyles Brothers Dri l l ing Co. 
15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG kbi le  E!-57 
BIT(S) it 

DRILLING FLUID None 

SURFACE CASING 5" x 4' steel w/ lockinv 
ran 

WELL DESIGN: 

BAS IS :  GEOLOGIC LOG A GEOPilYSICAL LOG - 
U S I N G  STR INGM C=CASING S=SCREEN o m - -  2.50' c1 - - -- 

e - -- 2.50' - 6.50' SI - - - -- - -- - - - -- - -- 

- - - --I- -- 
CASING: C I  2" I.D. Sch. 5 twe 316 stain- 

less steel, t!ireaded and flush 
iointed. 

SCREEN: SI 2'' I .D.  Sch. 5 twe 316 stain- 
less steel, threaded and f lush 
iointed. 0.010" wire wraD screer 
0.25' welded bottom cap. 

CEMR4L IZERS  304 stainless steel 
3.68' - 4.88' 

~ L J R  fdAERl&L  32-42 silica sand 
2.00' - 6.80' 
CEMENT lhE I 
0.00' - 1.50' 

150' - 2 00' 
L80' - 12.00' 

OTHER FUtS 

CONSTRUCTION TIME LOG: 
I S f A R T  

TASK - 
DRILLING: 

I-I- 

I-I- -- 

9/15 0920 

CEMENT1 NO: 

OTHER: 

-- I+ 
WELL DEVELOP M E NT 

9/150925 I 
-- I -- 

9/15 0933 

9/24 1551 

9/15 0935 
9/15 0924 

9/150945 
-- 

See Well Ikvelomnt Sunnarv Sheet. 

COMMENTS: 

Water encountered at 4.5' during dri l l ing.  

TOD of stainless steel casing: 1 6 1 ' 

CONS U LTI N G HY DR OLOG I STS - G EO LO G I ST2 



I 
I 

1 
e 

WELL ,-, 
WELL DEVELOPMENT SUMMARY 

DATE TIME1 METHOD VOLUME IAPPEMANCE COMMENTS 
1 ell Bore Volute = .21 gals. 
10 Well Bore Volunes = 2.1 gals. 

0.5/2.1 gals. purged to date 

I 0.7/2.1 gals. purged to date I 

I3 15 I 9-22-86 
~~ 

9-22-86 1315 -~~ I Bailed I 
0.5 gal. Clear E&z- 1610 1 Bailed 9-23-86 

9-23-86 
I 

Airlifted 
- 
0.8/2.1 gals. purged to date 

, 
9-24-86 0.1 gals. Clear Bailed 

9-2!j-86 Bailed 

Hydro-Search, Inc  en^ oen~er cokIsuLnNc HYDROLOCISISCKKOCIST 



12,’ 11/87 
Water Level  Data 

f o r  
Rockwell (Rocky F l a t s )  

Date 
Measured 

Depth to Water E l e va  t i on  
from TOC TQC ( f t )  

** Well Number: 6686 

09, 22/86 
09/ 23/86 
09. 23/86 
09/24/86 
091 25/86 
10,’ 13/86 
11;03/86 
11; 26/86 

05, 08/87 
06/02/87 
071 07/87 
07; 17/87 
08/06/87 
09/02/87 

1 0 ,! C? 1 / 8 7 
11,; 03/87 
12 ‘01/87 

01: 01/87 

09; 08/87 

7.25 
7.35 
7.24 
7.27 
7.83 
5.36 
5.00 
4.74 
4-46 
4.83 
4.45 
5.40 
-1.00 
7.30 
7.20 
7.90 
6.20 
5.00 
4.77 

5686 - 73 

5686.73 
5686- 73 

5686.73 
5686.73 

5686.73 

5686.73 
5686.73 

5686.73 

5686.73 
5686.73 

5686.73 
5686.73 
5686.73 
5686.73 
5686.73 

5686.73 
5686.73 

5686.73 

Water Level 
E l ev .  ( f t )  

5679.48 
5679.38 
5679.49 
5679.46 

5601.37 
5681.73 
5681.99 
5682.27 
5681.90 

5678.90 

5682 - 28 
5681.33 

5679.43 
5679.53 
5670.83 

5681.73 
5681.96 

5680.53 



INDEX OF DATA 

Boring No.: 67-86 

Completed as well? Y e s  

Data i n  File 

x Log  of Borehole 

- x Well Construction Summaries 

X Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 
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SLOCUM ALWVIUM 

O-O.6*-Sample. 
Recovered 0.6/0.6'=1002. 
GRAVEL: dusky yellowish 
brown (1OYR 2/21 ; granitic 
pebbles and cobbles; some 
silty sand; poorly sorted: 
unconsolidated: moist. 

0.6-1.5'-Sample. 
Recovered 0.9/0.9'-1002. 
GRAVEL: dark yellowish 
brown (10YR 4/2) : granitic 
pebbles and small cobbles; 
clayey; poorly sorted: 
unconsolidated: moist. 

1.5-5.0'-Sample. 
Recovered 1.6/3/5'=46%. 
GRAVEL: grayish orange 
(lOYR 7/4) : granitic 
pebbles and small cobbles: 
some silt and sand: poorly 
sorted; unconsolidated; 
wet. 

5.0-6.5'-Sample. 
Recovered 1.5/1.5'=100%. 
GRAVEL: dark yellowish 
brown (10YR 4/2): granitic 
pebbles: silty: trace of 
fine-grained sand: poorly 
sorted; unconsolidated; 
wet. 

6.5-7.1t-Sample. 
Recovered 0.2/0.6*=332. 
GRAVEL: grayish orange 
(1OYR 7/4): silt, sand 
gravel and small cobbles 
abundant: unsorted: 
unconsolidated: wet. 

7.1-9.6'-Sample. 
Recovered 1.7/2.5'=68%. 
GRAVEL: moderate 
yellowish brown (1OYR 
5/4): fining upward 
sequence including 
fine-grained sand, coarse 
gravel and cobbles: 
abundant quartzite and 
granite; unsorted: 
unconsolidated: wet. 

Pro joct: Rocky Flats Plant LOG OF BORING NO. 67-86 

Dato DrIIIed 9/16/86 Coordlnatos N 3 7 7 0 2 . 2  E 28085.9 

Borlng Mothod W l a J  Sten hger around Sur fao  Elevation 5 7 9 6 .2 6 



I 
I 
0 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Project: Rocky Flats Plant (LOG OF BORING NO. 67-86 
I 

7- 

Date Drillod 9/16/86 Coordlnater N 3 7  7 0 2 . 2  E 28085.9 
around Surfaco Elevation 5 7 9 6 . 2  6 

9.6-12.1'-Sample. 
Recovered 1.4/2.5'=561. 
GRAVEL: Same as above; 
sandy; wet. 

12.1-14.0'-Sample. 
Recovered 0.0-1.9'=0%. 
Cuttings. GRAVEL: granite 
and quartzite cobbles; 
wet. 

?.mark8 Io@ by: L. Pivonka 

Project No. 
IMP06222 I Hydro-Search, Inc. I Page2 of 2 
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1 WELL 67-86 

WELL CONSTRUCTION SUMMARY 
LOCATION of COORDS: ELEVATION: GROUND L M L  5796.76' 
N 37702.2 E 28085.9 TOPOF CASING 5797*73 '  

I 

j DRILLING SUMMARY: 

TOTAL DEPTH Well: 14.75' Hole: 15.00' 
BOREHOLE DIAMETER 

71 I I  

~~ 

DRILLER Bovles Brothers Drilling Co. 
15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG kbile B-57 

e l m )  Bl* b i t  

SURFACE CASING 

WELL DESIGN: 

5" x 4' steel w/ locking 
CAD 

BASIS:  GEOLOGIC LOG x GEOPHYSICALLOG - 
a S I N G  STR INGW C:CASING S=SCREEN 

0.00' 2 . 5 0 ' L  - -- 
2 . 9 '  - 14.75' S1 I -  

~ 

SCREEN: SI  2" I.D. Sch. 5 type 316 stain- 
less steel, threaded and flush 
jointed, 0.010" wire wrap screen 
0.25' welded bottan cap. 

CENTRALIZERS None (see nts) 

FILTER MATERIAL 3242 silica S a d  

2.00' - 15.00' 
CEMENT I 
0.00' - 1.50' 

OTHER 3/8" bentonite wllets 
1.50' - 2.00' 

CONSTRUCTION TIME LOG: 

p" - r I 9/15 0930 /m/ 1730 
e 9/17 o800 9/17 1758 7111 - 

vancer ---- 
GEOPHYS LOGGING: A - - - 
CASING: 

- - 
2" stainless 9/17 1300 9/17 1305 

I-I-1-1- 

---- ---- ---- 
---- 

WELL DEVELOPMENT 

See Well Develorme nt Surmarv Sheet. 

COMMENTS: 3 
I np drilling. at 3.0' d x i  

I TOD of stainless steel casing: 1 47 ' 

Well built through w i n e  advancer: m 
centralizers used. 

HY D RO-S E A  RCH RENO.DENVER CONS ULTl N G HY 0 RO LOG I STS - G EO LO G i STS 
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TIME 

1500 

1500 

WELL DEVELOPMENT SUMMARY 

METHOD VOLUME APPEARANCE 

Light tomedim 
Bailed 36 gals. to dark b m  

WELL 67-86 

1050 

DATE 

~~ 

Airlifted - B m ,  turbid 

9-22-86 

9-23-86 

9-24-86 

1515 9-25-86 
Light d i m  

Bailed 4Ogals. b m ,  turbid 

10-3-86 

1615 I Bailed I 40 gals. I Brown, turbid 

Top 3'-1ight 

COMMENTS 

10 well Bore Voles = 17 gals. 
1 Well Bore V o l e  - 1.7 gals. 

Slightly visccus 
36/17 gals. ptrged to date 

Viscous, sandy 
yrdrofracted surramding area 

76/17 gals. pvged to date 

116/17 gals. plrged to date 

to date 140/17 gals. purged 

Iro-Search, Inc. ~ e n o  oenver 
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12/ 11/87 
Water Level  Data 

f o r  
Rockwell (Rocky F l a t s )  

Daze Depth to Water E l eva t i on  
Measured from TOC TOC ( f t j  

** Well Number: 6786 

09 ,; 2 5/ 68 
09/ 22/86 

09/24/86 
10/03/86 
10/13/86 
OliO1/87 
05/07/87 
06 i 01/ 137 
041 0 1 /87 
07/07/87 
07/20/87 
08/06/87 
09/01/87 
10/22/87 
11 /09/87 
12/01/87 

09 ,.' 23/ 86 

4.13 
4.43 
3.86 
4.19 
3.77 
4.59 

11 -83 
9.42 
10.20 
7.20 
12.10 
12.90 
13.50 
14.40 
14.80 
14.80 
14.75 

5797.73 
5797.73 
5797.73 
5797.73 
5797 I73 
5797.73 
5797.73 
5797.73 
5797 .. 73 
5797.73 
5797.73 
5797.73 
5797.73 
5797.73 
5797 I73 
5797.73 
5797.73 

Water Levei 
E lev .  ( f t j  

5793.60 
5793.30 

5793.54 
5793.96 
5793.14 
5785.90 
5788.31 
5787.53 
5790.53 
5785 .. 63 
5784.83 
5784.23 
5783.33 
5782.93 
5782.93 
5782.98 

5793. a7 


